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SUMMARY 


A bioassay  of  dieldrin-f ree  photodieldrin  (synthesized  by  Gulf 
South  Research  Institute)  for  possible  carcinogenicity  was  con- 
ducted by  administering  the  test  material  in  feed  to  Osborne- 
Mendel  rats  and  B6C3F1  mice. 


Groups  of  50  rats  of  each  sex  were  initially  administered  photo- 
dieldrin at  one  of  two  doses,  either  5 or  10  ppm.  Because  of 
neurotoxic  signs,  doses  in  the  females  were  reduced  after  30 
weeks.  Total  periods  of  treatment  for  low-  and  high-dose  males 
and  low-dose  females  were  80  weeks,  followed  by  periods  of  31  or 
32  weeks  of  additional  observation;  the  total  period  of  treatment 
for  the  high-dose  females  was  59  weeks,  followed  by  a period  of 
additional  observation  of  53  weeks.  The'  time-weighted  average 
doses  for  the  females  were  3.4  or  7.5  ppm.  Matched  controls 
consisted  of  10  untreated  rats  of  each  sex;  pooled  controls,  used 
for  statistical  evaluation,  consisted  of  the  matched  controls 
combined  with  65  untreated  male  and  65  untreated  female  rats  from 
similarly  performed  bioassays  of  six  other  test  chemicals.  All 
surviving  rats  were  killed  at  111-112  weeks. 


Groups  of  50  mice  of  each  sex  were  administered  photodieldrin  at 
one  of  two  doses,  either  0.32  or  0.64  ppm,  for  80  weeks,  then 
observed  for  an  additional  13  weeks.  Matched  controls  consisted 
of  groups  of  10  untreated  mice  of  each  sex  at  each  dose;  pooled 
controls,  used  for  statistical  evaluation,  consisted  of  the 
matched  controls  combined  with  60  untreated  male  and  60  untreated 
female  mice  from  similarly  performed  bioassays  of  six  other  test 
chemicals.  All  surviving  mice  were  killed  at  93  weeks. 


Mean  body  weights  attained  by  low-  and  high-dose  male  and  female 
rats  and  mice  were  essentially  unaffected  by  photodieldrin.  Con- 
vulsions and  hyperactivity  were  noted  in  treated  male  and  female 
rats  and  in  male  mice.  Mortality  rates  of  either  sex  or  either 
species  were  not  affected  by  treatment. 
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In  rats,  benign  tumors  (adenoma  and  fibroadenoma)  of  the  mammary 
gland  in  females  showed  a dose-related  trend  (P  = 0.039)  compared 
with  matched,  but  not  pooled,  controls  (8/72  pooled  controls,  0/9 
matched  controls,  5/50  low-dose,  10/49  high-dose).  Adenocarcino- 
ma of  the  mammary  gland  occurred  in  two  additional  low-dose 
females.  The  incidences  of  these  tumors  in  either  of  the  treated 
groups  were  not  significantly  higher  than  those  in  the  control 
groups  using  either  matched  or  pooled  controls.  Three  papillary 
and  follicular-cell  adenomas  and  one  papillary  adenocarcinoma  of 
the  thyroid  occurred  in  the  low-dose  females,  giving  a statis- 
tically significant  increase  over  the  pooled  controls  (P  = 
0.022),  but  these  thyroid  tumors  did  not  occur  in  the  high-dose 
animals.  The  dose-related  trend  was  not  statistically  signifi- 
cant using  either  pooled  or  matched  controls,  and  the  incidence 
in  the  low-dose  group  is  not  greater  than  that  in  the  historical 
controls.  In  male  rats,  the  incidence  of  hemangiomas  showed  a 
statistically  significant  dose-related  trend  (P  = 0.021)  using 
pooled  controls,  but  the  direct  comparison  of  the  three 
hemangiomas  in  the  high-dose  group  with  the  pooled-control  group 
was  not  statistically  significant.  Furthermore,  three 
hemangiomas  is  a small  number,  and  the  tumors  occurred  in  more 
than  one  anatomic  site  (two  in  the  spleen,  one  in  subcutaneous 
tissue).  The  occurrence  of  these  tumors  cannot  clearly  be 
associated  with  treatment. 


In  mice,  there  were  no  tumors  that  were  statistically  significant 
in  treated  groups  of  either  sex. 


It  is  concluded  that  under  the  conditions  of  this  bioassay, 
photodieldrin  was  not  carcinogenic  for  Osborne-Mendel  rats  or 
B6C3F1  mice. 
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I.  INTRODUCTION 


Photodieldrin  (CAS  13366-73-9;  NCI  C00599)  is  a photochemical  con- 
version product  of  dieldrin  with  the  systematic  name  1,1,2,3,3a, 
7a-hexachloro-exo-5 , 6-epoxydecahydro-2 , 4 , 7-metheno- lH-cyclopenta [a] 
pentalene.  It  is  a half-cage  structure  derived  from  the  bridging 
of  C-12  to  C-9  in  dieldrin  with  transfer  of  a C-12  hydrogen  to 
C-10.  Photoconversion  is  carried  out  in  sunlight  and  by  certain 
microorganisms  that  have  been  isolated  from  soil,  water,  rat 
intestine,  and  the  rumen  stomach  contents  of  cows  (Matsumura  et 
al.  , 1970).  The  photochemical  rearrangement  and  oxidation  of 

aldrin  and  photoaldrin  also  will  yield  photodieldrin  (Brooks, 
1975).  Under  certain  conditions,  photodieldrin  is  persistent  in 
the  environment  as  a terminal  residue  of  dieldrin  (Matsumura, 
1973;  Brooks,  1975).  Photodieldrin  is  more  toxic  than  dieldrin  to 
rats  and  mice  but  less  toxic  to  dogs,  chickens,  and  pheasants 
(Brooks,  1975). 

Although  it  has  never  been  produced  commercially,  photodieldrin 
was  selected  for  testing  in  1969  because  it  was  a photochemical 
conversion  product  of  dieldrin.  At  that  time  dieldrin  was  used 
extensively  as  a pesticide. 
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II.  MATERIALS  AND  METHODS 


A.  Chemical 

Gulf  South  Research  Institute  synthesized  two  batches  of  photo- 
dieldrin  for  use  in  the  chronic  study.  The  method,  based  on  that 
described  by  Chau  et  al.  (1971)  for  the  preparation  of 
photoheptachlor  ketone,  involved  irradiating  a solution  of 

o 

dieldrin  in  acetone  at  2537  A under  nitrogen. 

The  first  batch  was  synthesized  from  dieldrin  obtained  from  Shell 
Chemical  Company,  Modesto,  California,  which  had  been  purified  by 
recrystallization.  Photodieldrin  was  obtained  in  a 59%  yield 
after  three  recrystallizations  of  the  irradiated  product  from 
ethanol. 

The  second  batch  was  prepared  from  technical-grade  dieldrin, 
giving  photodieldrin  in  a 48%  yield  after  seven  recrystalli- 
zations. 

All  analytical  tests  performed  showed  that  both  batches  were 
identical  to  a reference  sample  of  photodieldrin.  Parameters 
compared  included  melting  point  (191. 5-193°C) , ir  spectrum, 
thin-layer  chromatograms,  and  gas-liquid  chromatograms  on  two 
dissimilar  columns.  Neither  batch  contained  any  detectable 
residual  dieldrin.  The  absence  of  dieldrin  was  also  confirmed  in 
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analyses  of  these  batches  by  Shell  Development  Company,  Modesto, 
California.  No  attempt  was  made  to  identify  or  quantitate 
impurities. 

The  chemical  was  stored  in  amber  glass  containers  at  0°C . 

B.  Dietary  Preparation 

All  diets  were  formulated  using  Waynew  Lab  Blox  (Allied  Mills, 
Inc.,  Chicago,  111.)  to  which  was  added  the  required  amount  of 
photodieldrin  for  each  dietary  concentration.  The  test  chemical 
was  first  dissolved  in  a small  amount  of  acetone  (Mallinckrodt 
Inc.,  St.  Louis,  Mo.),  which  was  then  added  to  the  feed.  Corn 
oil  (Louana  , Opelousas  Refinery  Co.,  Opelousas,  La.)  was  also 
added  to  the  feed,  primarily  as  a dust  suppressant,  and  the  diets 
were  mixed  mechanically  to  assure  homogeneity  of  the  mixtures  and 
evaporation  of  the  acetone.  Final  diets,  including  those  for  the 
control  groups  of  animals,  contained  corn  oil  equal  to  2%  of  the 
final  weight  of  feed.  The  diets  were  stored  at  approximately 
17°C  until  used,  but  no  longer  than  1 week. 

The  stability  of  photodieldrin  in  feed  was  tested  by  determining 
the  concentration  of  the  chemical  in  formulated  diets  at 
intervals  over  a 7-day  period.  Diets  containing  0.32,  0.64,  2.5, 
5.0,  or  10.0  ppm  photodieldrin  showed  no  change  in  concentration 
on  standing  at  ambient  temperature  for  this  period. 
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As  a quality  control  test  on  the  accuracy  of  preparation  of  the 
diets,  the  concentration  of  photodieldrin  was  determined  in 
different  batches  of  formulated  diets  during  the  chronic  study. 
The  results  are  summarized  in  Appendix  G.  At  each  dietary 
concentration,  the  mean  of  the  analytical  concentrations  for  the 
checked  samples  was  within  1.6%  of  the  theoretical  concentration, 
and  the  coefficient  of  variation  was  never  more  than  5.8%.  Thus, 
the  evidence  indicates  that  the  formulated  diets  were  prepared 
accurately . 

C . Animals 

Rats  and  mice  of  both  sexes,  obtained  through  contracts  of  the 
Division  of  Cancer  Treatment,  National  Cancer  Institute,  were 
used  in  these  bioassays.  The  rats  were  of  the  Osborne-Mendel 
strain  obtained  from  Battelle  Memorial  Institute,  Columbus,  Ohio, 
and  the  mice  were  B6C3F1  hybrids  obtained  from  Charles  River 
Breeding  Laboratories,  Inc.,  Wilmington,  Massachusetts.  On 
arrival  at  the  laboratory,  all  animals  were  quarantined  for  an 
acclimation  period  (rats  for  9 days,  mice  for  14  days)  and  were 
then  assigned  to  control  and  treated  groups. 

D . Animal  Maintenance 

All  animals  were  housed  in  temperature-  and  humidity-controlled 
rooms.  The  temperature  range  was  22-24°C,  and  the  relative 
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humidity  was  maintained  at  40-70%. 


The  air  in  each  room  was 


changed  10-12  times  per  hour.  Fluorescent  lighting  provided 
illumination  10  hours  per  day.  Food  and  water  were  supplied  ad 
libitum. 

The  rats  were  housed  individually  in  hanging  galvanized  steel 
mesh  cages,  and  the  mice  were  housed  in  plastic  cages  with  filter 
bonnets,  five  per  cage  for  females,  and  two  or  three  per  cage  for 
males.  Initially,  rats  were  transferred  once  per  week  to  clean 
cages;  later  in  the  study,  cages  were  changed  every  2 weeks. 
Mice  were  transferred  once  per  week  to  clean  cages  covered  with 
filter  bonnets;  bedding  used  for  the  mice  was  Absorb-Dri  (Lab 
Products,  Inc.,  Garfield,  N.  J.).  For  rats,  absorbent  sheets 
under  the  cages  were  changed  three  times  per  week.  Feeder  jars 
and  water  bottles  were  changed  and  sterilized  three  times  per 
week. 

Cages  for  control  and  treated  mice  were  placed  on  separate  racks 
in  the  same  room.  Animal  racks  for  both  species  were  rotated 
laterally  once  per  week;  at  the  same  time  each  cage  was  changed 
to  a different  position  in  the  row  within  the  same  column.  Rats 
receiving  photodieldrin,  along  with  their  matched  controls,  were 
housed  in  a room  by  themselves.  Mice  receiving  photodieldrin 
were  maintained  in  a room  housing  mice  administered  aldrin  (CAS 
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309-00-2)  or  captan  (CAS  133-06-2),  together  with  their 


respective  matched  controls. 

E.  Subchronic  Studies 

Subchronic  feeding  studies  were  conducted  with  rats  and  mice  to 
estimate  the  maximum  tolerated  doses  of  photodieldrin,  on  the 
basis  of  which  low  and  high  concentrations  (hereinafter  referred 
to  as  "low  doses"  and  "high  doses")  were  determined  for  adminis- 
tration in  the  chronic  studies.  In  the  subchronic  studies,  photo- 
dieldrin was  added  to  the  animal  feed  in  twofold  increasing 
concentrations,  ranging  from  2.5  to  80.0  ppm  for  rats  and  0.01  to 
0.32  ppm  for  mice.  Control  and  treated  groups  each  consisted  of 
five  male  and  five  female  animals.  The  chemical  was  provided  in 
feed  to  treated  groups  for  6 weeks,  followed  by  a 2-week  period 
of  observation.  Because  there  were  no  deaths  in  the  mice,  and 
because  the  gains  in  body  weights  of  the  treated  groups  of  mice 
were  similar  to  those  of  the  control  group  during  the  entire 
study,  a second  study  was  performed  in  mice,  with  doses  ranging 
from  0.04  to  2.56  ppm.  In  the  second  study,  the  chemical  was 
provided  in  feed  to  treated  groups  for  6 weeks,  followed  by  a 
3-week  period  of  observation. 

At  40  and  80  ppm,  all  rats  died  during  week  2.  In  males  receiv- 
ing 20  ppm  or  less  there  was  no  evidence  of  significant 


7 


behavioral  changes  or  other  clinical  signs  except  heavy  shedding 
of  hair.  Throughout  the  8-week  study,  all  treated  females  lost 
weight.  At  20  ppm  the  females  appeared  hyperactive.  During 
week  6 tachypnea  was  noted  in  one  female  and  hyperactivity  in 
another  female  receiving  10  ppm  photodieldrin.  The  low  and  high 
doses  for  rats  were  set  at  5 and  10  ppm  for  the  chronic  studies. 

There  were  no  marked  adverse  effects  in  mice  receiving  1.28  ppm. 
At  2.56  ppm  all  mice  died  by  week  6.  The  low  and  high  doses  for 
mice  were  set  at  0.32  and  0.64  ppm  for  the  chronic  studies. 

F , Designs  of  Chronic  Studies 

The  designs  of  the  chronic  studies  are  shown  in  tables  1 and  2. 

Since  the  numbers  of  animals  in  the  matched-control  groups  were 
small,  pooled-control  groups  also  were  used  for  statistical 
comparisons.  Matched  controls  from  the  current  studies  on 
photodieldrin  were  combined  with  matched  controls  from  studies 
performed  on  malathion  (CAS  121-75-5),  tetrachlorvinphos  (CAS 
961-11-5),  toxaphene  (CAS  8001-35-2),  lindane  (CAS  58-89-9), 
endrin  (CAS  72-20-8),  and  captan.  The  pooled  controls  for 
statistical  tests  using  rats  consisted  of  75  males  and  75 
females;  using  mice,  80  males  and  80  females.  The  studies  on 
chemicals  other  than  photodieldrin  were  also  conducted  at  Gulf 
South  Research  Institute  and  overlapped  the  photodieldrin  study 
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Table  1.  Design  of  Photodieldrin  Chronic  Feeding  Studies  in  Rats 


Photo- 

Sex  and 

Initial 

dieldrin 

Time 

on  Study 

Time-Weighted 

T reatment 

No.  of 

in  Diet 

Treated 

Untreated*3 

Average  Dose0 

Group 

Animals3 

(ppm) 

(weeks ) 

(weeks) 

(ppm) 

Male 

Matched-Control 

10 

0 

111-112 

Low-Dose 

50 

5 

80 

5 

0 

31-32 

High-Dose 

50 

10 

80 

10 

0 

32 

Female 

Matched-Control 

10 

0 

111 

Low-Dose 

50 

5 

30 

2. 5d 

50 

3.4 

0 

32 

High-Dose 

50 

10 

30 

5d 

29 

7.5 

0 

53 

aAll  animals  were  35  days  of  age  when  placed  on  study. 

bwhen  diets  containing  photodieldrin  were  discontinued,  high-dose  females 
and  their  matched  controls  were  fed  control  diets  without  corn  oil 
for  8.5  weeks,  then  control  diets  (2%  corn  oil  added)  for  an 
additional  44  weeks.  All  males,  low-dose  females,  and  their  matched 
controls  were  fed  control  diets  until  termination  of  the  study. 

cTime-weighted  average  dose  = Z(dose  in  ppm  x no.  of  weeks  at  that  dose) 

Z (no.  of  weeks  receiving  each  dose) 

^Because  of  neurotoxic  signs,  doses  in  female  rats  were  reduced 
after  30  weeks. 
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Table  2.  Design  of  Photodieldrin  Chronic  Feeding  Studies  in  Mice 


Sex  and 

Treatment 

Group 

Male 


Initial  Photodieldrin 

No.  of  in  Diet 

Animalaa  (ppm) 


Low-Dose 

Matched-Control  10 


0 


Time  on  Study 

Treated  Untreated^ 
(weeks ) (weeks ) 


93 


High-Dose 

Matched-Controlc  10 


0 


93 


Low-Dose 

50 

High-Dosec 

50 

Female 


Low-Dose 

Matched-Control  10 


0.32 

0 


0.64 

0 


0 


80 


13 


SO 


13 


93 


High-Dose 


Matched-Control0 

10 

0 

Low-Dose 

50 

0. 

,32 

0 

High-Dose0 

50 

0. 

64 

0 


80 

80 


93 

13 

13 

13 


aAll  animals  were  35  days  of  age  when  placed  on  study. 

^When  diets  containing  photodieldrin  were  discontinued,  mice  received 
control  diets  until  termination  of  the  study. 

cDue  to  high  mortality  caused  by  an  error  in  the  preparation  of  the 
feed  mix,  studies  for  high-dose  male  and  high-dose  female  mice  were 
terminated;  the  studies  were  then  restarted  using  10  additional 
matched-control  mice. 
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by  at  least  1 year.  The  matched-control  groups  for  the  different 
test  chemicals  were  of  the  same  strain  and  from  the  same 
supplier,  and  they  were  examined  by  the  same  pathologists. 

G . Clinical  and  Pathologic  Examinations 

All  animals  were  observed  twice  daily  for  signs  of  toxicity, 
weighed  at  regular  intervals,  and  palpated  for  masses  at  each 
weighing.  Animals  that  were  moribund  at  the  time  of  clinical 
examination  were  killed  and  necropsied. 

The  pathologic  evaluation  consisted  of  gross  and  microscopic 
examination  of  major  tissues,  major  organs,  and  all  gross  lesions 
from  killed  animals  and  from  animals  found  dead. 
The  following  tissues  were  examined  microscopically:  skin,  lungs 
and  bronchi,  trachea,  bone  and  bone  marrow,  spleen,  lymph  nodes, 
heart,  salivary  gland,  liver,  gallbladder  (mice),  pancreas, 
stomach,  small  intestine,  large  intestine,  kidney,  urinary 
bladder,  pituitary,  adrenal,  thyroid,  parathyroid,  mammary  gland, 
prostate  or  uterus,  testis  or  ovary,  and  brain.  Occasionally 
additional  tissues  were  also  examined  microscopically.  The 
different  tissues  were  preserved  in  10%  buffered  formalin, 
embedded  in  paraffin,  sectioned,  and  stained  with  hematoxylin  and 
eosin.  Special  staining  techniques  were  utilized  when  indicated 
for  more  definitive  diagnosis. 
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A few  tissues  from  some  animals  were  not  examined,  particularly 

from  those  animals  that  died  early.  Also,  some  animals  were 

7 I 

I 

missing,  cannibalized,  or  judged  to  be  in  such  an  advanced  state 
of  autolysis  as  to  preclude  histopathologic  evaluation.  Thus, 
the  number  of  animals  from  which  particular  organs  or  tissues 
were  examined  microscopically  varies,  and  does  not  necessarily 
represent  the  number  of  animals  that  were  placed  on  study  in  each 
group. 

Ii.  Data  Recording  and  Statistical  Analyses 

Pertinent  data  on  this  experiment  have  been  recorded  in  an  auto- 
matic data  processing  system,  the  Carcinogenesis  Bioassay  Data 
System  (Linhart  et  al. , 1974).  The  data  elements  include  descrip- 
tive information  on  the  chemicals,  animals,  experimental  design, 
clinical  observations,  survival,  body  weight,  and  individual 
pathologic  results,  as  recommended  by  the  International  Union 
Against  Cancer  (Berenblum,  1969).  Data  tables  were  generated  for 
verification  of  data  transcription  and  for  statistical  review. 

These  data  were  analyzed  using  the  statistical  techniques 
described  in  this  section.  Those  analyses  of  the  experimental 
results  that  bear  on  the  possibility  of  carcinogenicity  are 
discussed  in  the  statistical  narrative  sections. 

Probabilities  of  surviiT  1 were  estimated  by  the  product-limit 
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procedure  of  Kaplan  and  Meier  (1958)  and  are  presented  in  this 


report  in 

the 

form  of  graphs. 

Animals 

were 

statistically 

censored  as 

of 

the  time  that  they 

died  of 

other 

than  natural 

causes  or  were 

found  to  be  missing; 

animals 

dying 

from  natural 

causes  were 

not 

statistically  censored.  Statistical 

analyses  for 

a possible  dose-related  effect  on  survival  used  the  method  of  Cox 
(1972)  for  testing  two  groups  for  equality  and  Tarone's  (1975) 
extensions  of  Cox's  methods  for  testing  for  a dose-related  trend. 
One-tailed  P values  have  been  reported  for  all  tests  except  the 
departure  from  linearity  test,  which  is  only  reported  when  its 
two-tailed  P value  is  less  than  0.05. 

The  incidence  of  neoplastic  or  nonneoplastic  lesions  has  been 
given  as  the  ratio  of  the  number  of  animals  bearing  such  lesions 
at  a specific  anatomic  site  (numerator)  to  the  number  of  animals 
in  which  that  site  is  examined  (denominator).  In  most  instances, 
the  denominators  included  only  those  animals  for  which  that  site 
was  examined  histologically.  However,  when  macroscopic  examin- 
ation was  required  to  detect  lesions  prior  to  histologic  sampling 
) 

(e.g.,  skin  or  mammary  tumors),  or  when  lesions  could  have 
appeared  at  multiple  sites  (e.g.,  lymphomas),  the  denominators 
consist  of  the  numbers  of  animals  necropsied. 

The  purpose  of  the  statistical  analyses  of  tumor  incidence  is  to 
determine  whether  animals  receiving  the  test  chemical  developed  a 
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significantly  higher  proportion  of  tumors  than  did  the  control 
animals.  As  a part  of  these  analyses,  the  one-tailed  Fisher 
exact  test  (Cox,  1970)  was  used  to  compare  the  tumor  incidence  of 
a control  group  with  that  of  a group  of  treated  animals  at  each 
dose  level.  When  results  for  a number  of  treated  groups  (k)  are 
compared  simultaneously  with  those  for  a control  group,  a 
correction  to  ensure  an  overall  significance  level  of  0.05  may  be 
made.  The  Bonferroni  inequality  (Miller,  1966)  requires  that  the 
P value  for  any  comparison  be  less  than  or  equal  to  0.05/k.  In 
cases  where  this  correction  was  used,  it  is  discussed  in  the 
narrative  section.  It  is  not,  however,  presented  in  the  tables, 
where  the  Fisher  exact  P values  are  shown. 

The  Cochran-Armitage  test  for  linear  trend  in  proportions,  with 
continuity  correction  (Armitage,  1971),  was  also  used.  Under  the 
assumption  of  a linear  trend,  this  test  determines  if  the  slope 
of  the  dose-response  curve  is  different  from  zero  at  the  one- 
tailed  0.05  level  of  significance.  Unless  otherwise  noted,  the 
direction  of  the  significant  trend  is  a positive  dose  relation- 
ship. This  method  also  provides  a two-tailed  test  of  departure 
from  linear  trend. 

A time-adjusted  analysis  was  applied  when  numerous  early  deaths 
resulted  from  causes  that  were  not  associated  with  the  formation 
of  tumors.  In  this  analysis,  deaths  that  occurred  before  the 
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first  tumor  was  observed  were  excluded  by  basing  the  statistical 


tests  on  animals  that  survived  at  least  52  weeks,  unless  a tumor 
was  found  at  the  anatomic  site  of  interest  before  week  52.  When 
such  an  early  tumor  was  found,  comparisons  were  based  exclusively 
on  animals  that  survived  at  least  as  long  as  the  animal  in  which 
the  first  tumor  was  found.  Once  this  reduced  set  of  data  was 
obtained,  the  standard  procedures  for  analyses  of  the  incidence 
of  tumors  (Fisher  exact  tests,  Cochran-Armitage  tests,  etc.)  were 
followed. 

When  appropriate,  life-table  methods  were  used  to  analyze  the 
incidence  of  tumors.  Curves  of  the  proportions  surviving  without 
an  observed  tumor  were  computed  as  in  Saffiotti  et  al.  (1972). 
The  week  during  which  animals  died  naturally  or  were  sacrificed 
was  entered  as  the  time  point  of  tumor  observation.  Cox's 
methods  of  comparing  these  curves  were  used  for  two  groups; 
Tarone's  extension  to  testing  for  linear  trend  was  used  for  three 
groups.  The  statistical  tests  for  the  incidence  of  tumors  which 
used  life-table  methods  were  one-tailed  and,  unless  otherwise 
noted,  in  the  direction  of  a positive  dose  relationship. 
Significant  departures  from  linearity  (P  < 0.05,  two-tailed  test) 
were  also  noted. 

The  approximate  95  percent  confidence  interval  for  the  relative 
risk  of  each  treated  group  compared  to  its  control  was  calculated 
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from  the  exact  interval  on  the  odds  ratio  (Gart,  1971).  The 

relative  risk  is  defined  as  pt/pc  where  pt  is  the  true  binomial 
probability  of  the  incidence  of  a specific  type  of  tumor  in  a 
treated  group  of  animals  and  pc  is  the  true  probability  of  the 
spontaneous  incidence  of  the  same  type  of  tumor  in  a control 
group.  The  hypothesis  of  equality  between  the  true  proportion  of 
a specific  tumor  in  a treated  group  and  the  proportion  in  a 

control  group  corresponds  to  a relative  risk  of  unity.  Values  in 
excess  of  unity  represent  the  condition  of  a larger  proportion  in 
the  treated  group  than  in  the  control. 

The  lower  and  upper  limits  of  the  confidence  interval  of  the 

relative  risk  have  been  included  in  the  tables  of  statistical 
analyses.  The  interpretation  of  the  limits  is  that  in 

approximately  95%  of  a large  number  of  identical  experiments,  the 
true  ratio  of  the  risk  in  a treated  group  of  animals  to  that  in  a 
control  group  would  be  within  the  interval  calculated  from  the 
experiment.  When  the  lower  limit  of  the  confidence  interval  is 
greater  than  one,  it  can  be  inferred  that  a statistically 

significant  result  (a  P < 0.025  one-tailed  test  when  the  control 

incidence  is  not  zero,  P < 0.050  when  the  control  incidence  is 
zero)  has  occurred.  When  the  lower  limit  is  less  than  unity,  but 
the  upper  limit  is  greater  than  unity,  the  lower  limit  indicates 
the  absence  of  a significant  result  while  the  upper  limit 
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indicates 

that  there 

is  a theoretical 

possibility 

of 

the 

induction 

of  tumors  by 

the  test  chemical, 

which  could 

not 

be 

detected  under  the  conditions  of  this  test. 
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III.  RESULTS  - RATS 


A.  Body  Weights  and  Clinical  Signs  (Rats) 

Mean  body  weights  were  generally  comparable  for  treated  and 
control  rats  of  both  sexes  throughout  the  study  (figure  1). 

During  the  first  16  weeks,  the  treated  animals  were  generally 
comparable  to  the  controls  in  appearance  and  behavior,  with  the 

exception  of  the  high-dose  females.  Beginning  in  week  16, 

convulsions  were  observed  in  three  high-dose  females,  and  by  week 
24  convulsions  were  observed  in  a few  animals  in  the  high-dose 
male  and  low-  and  high-dose  female  groups.  At  week  28,  all 

high-dose  females  appeared  to  be  hyperactive.  Concentrations  of 
photodieldrin  in  feed  were  lowered  for  both  high-  and  low-dose 
females  at  week  30. 

During  the  second  year  of  the  study,  various  clinical  signs 
including  epistaxis,  dermatitis,  alopecia,  rough  hair  coats,  loss 
of  weight,  pale  mucous  membranes,  tachypnea,  hematuria, 
convulsions,  hyperactivity,  and  abdominal  distention  were  noted 
with  increasing  frequency  in  the  treated  groups. 

B . Survival  (Rats) 

The  Kaplan  and  Meier  curves  estimating  the  probabilities  of- 
survival  for  male  and  female  rats  fed  photodieldrin  in  the  diet 
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Figure  1.  Growth  Curves  for  Rats  Fed  Photodieldrin  in  the  Diet 
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at  the  doses  of  this  experiment,  together  with  those  of  the 
controls,  are  shown  in  figure  2.  The  Tarone  test  results  were 
not  significant  in  either  sex  at  the  0.05  level  for  positive 
dose-related  trend  in  mortality  over  the  period.  In  male  rats, 
46%  of  the  high-dose  group,  48%  of  the  low-dose  group,  and  20%  of 
the  matched  controls  lived  to  the  end  of  the  study.  Survival  was 
longer  in  female  rats  than  in  the  males.  Sixty  percent  of  the 
high-dose  females,  62%  of  the  low-dose  females,  and  70%  of  the 
matched  controls  lived  to  termination  of  the  study.  A sufficient 
number  of  animals  were  available  for  meaningful  statistical 
analyses  of  the  incidence  of  late-developing  tumors. 

C . Pathology  (Rats) 

Histopathologic  findings  on  neoplasms  in  rats  are  summarized  in 
Appendix  A,  tables  A1  and  A2 ; findings  on  nonneoplastic  lesions 
are  summarized  in  Appendix  C,  tables  Cl  and  C2. 

Neoplastic,  degenerative,  inflammatory,  and  proliferative  lesions 
were  encountered  in  both  treated  and  control  rats.  The 
nonneoplastic  lesions  occurred  infrequently  or  approximately  as 
often  among  treated  rats  as  among  control  rats. 

Benign  and  malignant  tumors  of  the  pituitary  gland  occurred  in 
8/42  low-dose  males  and  7/46  high-dose  males;  benign  tumors  of 
the  pituitary  appeared  in  5/48  low-dose  females  and  8/39  high- 
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Figure  2.  Survival  Curves  for  Rats  Fed  Photodieldrin  in  the  Diet 
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dose  females.  Benign  and  malignant  tumors  of  the  mammary  gland 
occurred  in  7/50  low-dose  females  and  10/49  high-dose  females. 
These  pituitary  and  mammary  gland  tumors  were  not  found  in  rats 
of  the  matched-control  groups.  The  remaining  neoplastic  lesions 
occurred  with  a random  distribution  and  with  a frequency  in  the 
treated  rats  similar  to  that  in  the  controls. 

With  the  exception  of  the  tumors  of  the  pituitary  and  mammary 
gland,  the  neoplastic  lesions  observed  in  rats  occurred  sporadi- 
cally or  with  approximately  equal  frequency  in  treated  animals 
and  in  controls.  However,  spontaneous  tumors  of  the  pituitary 
gland  and  mammary  gland  may  occur  at  high  incidences  in  the 
female  Osborne-Mendel  rat.  Therefore,  in  the  judgment  of  the 

pathologists,  it  is  unlikely  that  photodieldrin  was  responsible 
for  the  induction  of  these  tumors. 

D . Statistical  Analyses  of  Results  (Rats) 

Tables  El  and  E2  in  Appendix  E contain  the  statistical  analyses 
of  the  incidences  of  those  specific  primary  tumors  that  were 
observed  in  at  least  5%  of  one  or  more  treated  groups  of  either 
sex. 

In  female  rats,  when  the  incidences  of  papillary  adenoma,  papil- 
lary adenocarcinoma,  and  follicular-cell  adenoma  of  the  thyroid 
are  grouped,  the  Fisher  exact  test  shows  that  the  incidence  of 
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these  combined  tumors  in  the  low-dose  group  is  significantly 
higher  than  that  in  the  pooled  controls  (P  = 0.022).  In  male 
rats,  follicular-cell  adenoma  was  observed  in  one  low-dose  and 
one  high-dose  animal,  and  papillary  adenocarcinoma  was  found  in 
one  high-dose  animal.  Experimental  results  for  the  combined 
group  of  papillary  adenoma,  papillary  adenocarcinoma,  and 
follicular-cell  adenoma  compiled  to  date  from  historical-control 
groups  at  this  laboratory  in  the  bioassay  program  indicate  a 
spontaneous  rate  of  less  than  2%  in  females  and  5%  in  males. 
These  rates  are  not  significantly  different  from  those  seen  in 
the  treated  groups  of  this  bioassay. 

The  combined  incidence  of  adenoma  and  fibroadenoma  of  the  mammary 
gland  in  female  high-dose  rats  was  double  that  in  the  low-dose 
animals  (low-dose  5/50,  high-dose  10/49),  and  no  incidence  was 
observed  in  the  matched-control  group;  however,  8/72  (11%)  were 

observed  in  the  pooled-control  group.  The  Cochran-Armitage  test 
has  a marginal  significance  using  matched  controls  (P  = 0.039), 
but  this  positive  finding  is  not  confirmed  by  the  Fisher  exact 
test  results  for  either  the  low-  or  high-dose  group  or  by  the 
tests  made  using  the  pooled  controls.  The  historical  controls 
have  an  incidence  of  42/235  (18%).  Thus,  the  incidence  in  the 

matched-control  group  is  lower  than  expected,  and  statistical 
significance  may  have  occurred  because  of  this  low  incidence 


24 


rather  than  the  effect  of  the  chemical. 


In  male  rats,  no 


fibroadenoma  or  adenoma  was  observed.  It  is  questionable  whether 
tumors  in  the  mammary  glands  of  rats  are  associated  with 
treatment. 

Three  hemangiomas  were  observed  in  the  male  high-dose  group.  The 
Cochran-Armitage  test  has  a probability  level  of  0.021  when  the 
pooled-control  group  is  used,  but  this  positive  result  is  not 
supported  by  the  Fisher  exact  test  results,  which  show  that  the 
incidence  in  the  high-dose  group  is  not  significant.  When  the 
Cochran-Armitage  test  result  is  based  on  the  incidence  in  only 
one  group,  and  this  incidence  has  minimal  significance,  the  trend 
analysis  result  is  questionable.  Two  of  the  hemangiomas  were 
observed  in  the  spleen  and  one  in  subcutaneous  tissue. 
Historical  controls  indicate  a 0/240  incidence  in  male  rats  of 
this  strain.  There  were  no  hemangiomas  in  the  female  rats. 

Time-adjusted  analyses,  based  on  animals  that  lived  beyond  52 
weeks,  performed  on  the  incidence  of  chromophobe  adenoma  of  the 
pituitary  in  male  rats  were  not  significant.  When  tumors  are 
grouped  for  statistical  analysis,  as  in  adenoma  and  fibroadenoma 


of  the  mammary 

gland  in  female  rats. 

the 

incidences 

of 

the 

individual  components  are  not  included 

in 

tables  El 

and 

E2; 

however,  a list 

of  the  incidences  of 

each 

type  of 

tumor 

is 

provided  in  Appendix  A,  tables  A1  and  A2. 
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IV.  RESULTS  - MICE 


A.  Body  Weights  and  Clinical  Signs  (Mice) 

Mean  body  weights  were  comparable  for  treated  and  control  groups 
of  both  male  and  female  mice  throughout  the  study  (figure  3). 
During  the  first  year  of  the  study,  the  treated  animals  were 
generally  comparable  to  the  controls  in  appearance  and  behavior. 
During  this  period,  some  loss  of  weight  and  a few  cases  of 
alopecia  were  noted.  During  the  second  year  of  the  study,  other 
clinical  signs  including  discolored  hair  coats,  alopecia,  and 
abdominal  distention  were  observed  with  an  increasing  frequency 
in  treated  groups.  Hyperexcitability  was  noted  in  most  of  the 
treated  males  from  weeks  65  and  66  to  the  end  of  the  study. 

B . Survival  (Mice) 

The  Kaplan  and  Meier  curves  estimating  the  probabilities  of 
survival  for  male  and  female  mice  fed  photodieldrin  in  the  diet 
at  the  doses  of  this  experiment,  together  with  those  of  the 
controls,  are  shown  in  figure  4.  The  separate  control  groups  for 
the  high-dose  group  and  the  low-dose  group  for  each  sex  are 
combined  and  designated  matched  controls  for  survival  analyses. 
In  male  mice,  the  Tarone  test  result  for  positive  dose-related 
trend  in  mortality  over  the  period  is  not  significant.  Ninety 
percent  of  the  matched  controls,  90%  of  the  high-dose  group,  and 
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Figure  3.  Growth  Curves  for  Mice  Fed  Photodieldrin  in  the  Diet 
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Figure  4.  Survival  Curves  for  Mice  Fed  Photodieldrin  in  the  Diet 
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78%  of  the  low-dose  group  lived  to  the  end  of  the  study.  In 
females,  the  Tarone  test  has  a probability  level  of  0.039,  and 
over  80%  of  all  the  animals  survived  to  termination  of  the  study. 
A sufficient  number  of  animals  of  both  sexes  were  available  for 
meaningful  statistical  analyses  of  the  incidences  of  late- 
developing  tumors. 

C . Pathology  (Mice) 

Histopathologic  findings  on  neoplasms  in  mice  are  summarized  in 
Appendix  B,  tables  B1  and  B2;  findings  on  nonneoplastic  lesions 
are  summarized  in  Appendix  D,  tables  D1  and  D2. 

A variety  of  neoplasms  occurred  both  in  the  control  and  treated 
groups.  These  neoplasms  occurred  with  approximately  equal 
frequency  in  treated  and  control  mice  or  appeared  in 
insignificant  numbers.  These  lesions,  however,  are  not  uncommon 
in  this  strain  of  mouse  independent  of  any  treatment. 

In  addition  to  the  neoplastic  lesions,  a number  of  degenerative, 
proliferative,  and  inflammatory  changes  were  encountered  also  in 
animals  of  the  treated  and  control  groups.  These  nonneoplastic 
lesions  are  commonly  seen  in  aged  B6C3F1  mice. 

In  the  judgment  of  the  pathologists,  there  was  no  definitive 
evidence  of  the  carcinogenicity  of  photodieldrin  in  mice. 
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D . Statistical  Analyses  of  Results  (Mice) 


Tables  FI  and  F2  in  Appendix  F contain  the  statistical  analyses 
of  the  incidences  of  those  specific  primary  tumors  that  were 
observed  in  at  least  5%  of  one  or  more  treated  groups  of  either 
sex. 

In  neither  sex  does  the  incidence  of  any  specific  tumor  show  a 
statistically  significant  result.  When  the  liver  tumors  in  male 
mice  are  grouped  for  analysis  (as  in  neoplastic  nodules  and 
hepatocellular  carcinoma)  the  results  are  not  significant.  The 
incidence  of  neoplastic  nodules,  alone,  is  not  included  in  table 
FI,  since  neither  the  low-dose  nor  the  high-dose  group  has  an 
incidence  greater  than  5%.  A list  of  the  incidences  of  each  type 
of  tumor  is  provided  in  Appendix  B,  tables  Bl  and  B2. 

In  each  of  the  95%  confidence  intervals  of  relative  risk,  shown 
in  the  tables,  the  value  of  one  is  included;  this  indicates  the 
negative  aspects  of  the  results.  It  should  also  be  noted  that 
each  of  the  intervals  has  an  upper  limit  greater  than  one, 
indicating  the  theoretical  possibility  of  the  induction  of  tumors 
by  this  chemical,  which  could  not  be  detected  under  the 
conditions  of  this  test. 
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V.  DISCUSSION 


In  this  bioassay  of  photodieldrin,  mean  body  weights  were  gener- 
ally comparable  for  treated  and  control  rats  of  both  sexes  and 
also  for  treated  and  control  mice  of  both  sexes.  However, 
hyperexcitability  and  convulsions  were  observed  in  treated  male 
and  female  rats  and  in  male  mice.  This  mode  of  toxicity,  i.e., 
stimulation  of  the  central  and  peripheral  nervous  system,  is 
similar  to  that  of  the  parent  chemical,  dieldrin,  and  other 
related  organochlorine  pesticides  (Brooks,  1975).  Although  less 
than  50%  of  the  treated  male  rats  lived  until  termination  of  the 
study,  survival  among  controls  was  also  poor;  mortality  rates  in 
either  sex  of  either  species  were  not  affected  by  treatment. 

In  rats,  benign  tumors  (adenoma  and  fibroadenoma)  of  the  mammary 
gland  in  females  showed  a dose-related  trend  (P  = 0.039)  compared 
with  matched  controls,  but  not  with  pooled  controls  (pooled 
controls  8/72,  matched  controls  0/9,  low-dose  5/50,  high-dose 
10/49).  In  addition,  two  other  low-dose  females  had  adenocarcino- 
mas of  the  mammary  gland.  The  incidences  of  these  tumors  in 
either  of  the  treated  groups  were  not  significantly  higher  than 
those  in  the  control  groups  using  either  matched  or  pooled 
controls,  and  thus,  their  occurrence  cannot  clearly  be  associated 
with  treatment. 
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Three  papillary  and  follicular-cell  adenomas  and  one  papillary 
adenocarcinoma  of  the  thyroid  occurred  in  the  low-dose  females, 
giving  a statistically  significant  increase  over  the  pooled 
controls  (P  = 0.022),  but  these  thyroid  tumors  did  not  occur  in 
the  high-dose  animals.  The  dose-related  trend  was  not  statis- 
tically significant  using  either  pooled  or  matched  controls,  and 
the  incidence  in  the  low-dose  group  is  not  greater  than  that  in 
the  historical  controls.  Thus,  these  lesions  are  not  considered 
to  be  related  to  treatment. 

The  incidence  of  hemangiomas  in  male  rats  showed  a statistically 
significant  dose-related  trend  (P  = 0.021)  using  pooled  controls, 
but  the  direct  comparison  of  the  three  hemangiomas  in  the  high- 
dose  group  with  the  pooled-control  group  was  not  statistically 
significant.  In  addition,  three  hemangiomas  is  a low  number,  and 
the  tumors  occurred  in  more  than  one  anatomic  site  (two  in  the 
spleen,  one  in  subcutaneous  tissue).  Thus,  the  hemangiomas  in 
male  rats  are  not  considered  to  be  related  to  treatment  of  the 
animals  with  photodieldr in. 

In  mice,  there  were  no  tumors  that  were  statistically  significant 
in  treated  groups  of  either  sex. 

In  another  bioassay,  dieldrin  was  fed  to  mice  at  2.5  and  5 ppm 
(NCI,  1977).  In  that  study,  hepatocellular  carcinomas  were 
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associated  with  treatment  with  dieldrin  in  male  mice.  The  doses 


of  dieldrin  (2.5  and  5 ppm)  were  7.8  times  greater  than  the  doses 
of  photodieldrin,  (0.32  and  0.64  ppm)  used  in  the  present  study, 
which  were  not  found  to  be  associated  with  tumors  of  the  liver  in 
mice. 

It  is  concluded  that  under  the  conditions  of  this  bioassay,  photo- 
dieldrin was  not  carcinogenic  for  Osborne-Mendel  rats  or  B6C3F1 
mice. 
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APPENDIX  A 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN 
RATS  FED  PHOTODIELDRIN  IN  THE  DIET 
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TABLE  A1 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE 
RATS  FED  PHQTODIELDRIN  IN  THE  DIET 


CONTROL  LOW  DOSE  HIGH  DOSE 


ANIMAIS 

INITIAILY  IN  STUDY 

1 0 

50 

50 

ANIMALS 

NEC  POPS IED 

1 0 

48 

c0 

ANIMAT S 

EXAMINED  FISTO PATHOLOGICALLY 

1 « 

48 

49 

INTEGUMENTARY  SYSTEM 

* SUBCUT  TISSUE 
SARCOMA,  NOS 
HEMANGIOMA 


(1?) 


(49) 

1 (2%) 


(50) 

1 (2%) 
1 (2%) 


»ESPIFA?ORY  SYSTEM 

♦LUNG  (10)  (48)  (49) 

C-CEII  CARCINOMA,  MET  AST  A TIC  1 (2%) 

MTXED  TUMOR,  METASTATIC  1 (2%) 


HEMATOPOIETIC  SYSTEM 


‘MULTIPLE  ORGANS  (10)  (48) 

MALIG .LYMPHOMA,  1YMPH0CYTIC  TYPE  1 (2%) 

LYMPHOCYTIC  I EU KE M T A 1 (2%) 

♦SPLEEN  (9)  (48) 

FIBROSARCOMA  1 (2%) 

HEMANGIOMA 


ANGIOMA  1 (11%) 


(50) 


(47) 

2 (4%) 


CTRCUT  ATOPY  SYSTEM 


NCNP 


DIGESTIVE  SYSTEM 


# 1 1 V p ?. 

(10) 

(47) 

(49) 

NEOPLASTIC  NODHLF 

1 

♦PANCBEAS 

( 1n) 

(42) 

(45) 

SARCOMA,  NOS,  METASTATIC J (2%)  . 


NUMESF  OF  ANIMALS  WITH  TISSUE  EXAMINES  MICROSCOPICALLY 
* NUMBER  OE  ANIMALS  NECROPSIED 


TABLE  At.  MALE  RATS:  NEOPLASMS  (CONTINUED) 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

URINARY  SYSTEM 

# K T DN  FY 

(10) 

(46) 

(49  ) 

MIXFD  TUMOR,  MA  LIS  N A NT 

2 (4%) 

t HAMARTOMA 

1 (ID)?) 

ENDOCFTNE  SYSTEM 

•PITUITARY 

(5) 

(42) 

(46) 

CARCINOMA, NOS 

2 (5%) 

1 (2%) 

ADENOCARCINOMA,  NOS 

1 (2%) 

CHROMOPHOBE  ADENOM  * 

6 (14%) 

5 (11%) 

SARCOMA,  NOS 

1 (2%) 

# A D ? F N A T. 

(8) 

(42) 

(49) 

CORTICAL  CARCINOMA 

1 (2%) 

PHEOCHPOMOCYTOM  A 

1 (2%) 

#THYPOID 

(9) 

(34) 

(42) 

PAPILLARY  ADENOCA°CINOMA 

1 (2%) 

E0LLTCULA3-CELL  ADENOMA 

1 (3%), 

1 (2%) 

C-CELL  ADENOMA 

3 (8%) 

1 (2%) 

C-CELL  CARCINOMA 

1 (3%) 

♦PANCREATIC  ISLETS 

(10) 

(42) 

(45) 

ISLET-CELL  ADENOMA 

1 ( 1 d % ) 

REPRODUCTIVE  SYSTEM 

•MAMMARY  GLAND 

(10) 

(48) 

(50) 

PAPILLARY  ADENOCARCINOMA 

1 (2%) 

FIBROMA 

1 (2%) 

# T E S T I S 

(10) 

(46) 

(49) 

INTERSTITIAL -CELL  TUMCR 

1 (10%) 

1 (2%) 

NERVOUS  SYSTEM 

NONE 

SPECIAL  SENSE  ORGANS 

NONE 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
+ NUMBER  OF  ANIMALS  NEC  RO  ESI E D 

malignant  mixed 
structures,  and 

in  varying  proportions. 


f This  is  considered  to  be  a benign  form  of  the 
the  kidney  and  consists  of  lipocytes,  tubular 


tumor  of 
fibroblasts 
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TABLE  A1.  MALE  RATS:  NEOPLASMS  (CONTINUED) 


CONTROL  LOW  DOSE  HIGH  DOSE 


BDSCUT.OSK5LZTAI  SYSTEM 

•SKELETAL  MUSCLE  ( 1 o ) (48)  (50 ) 

SARCOMA , NOS  1 (2%) 

EODY  CAVITIES 
NO  NF 


AIL  OTH’F  SYSTEMS 


* M H LT I P L E 0 P S t N S 

FIBROUS  HISTIOCYTOMA,  MALIGNANT 
IFTOMYOSARCOM A 


ANIMAT  OISFOSITTON  SUMMARY 

ANIMALS  INITIALLY  IN  STUDY 
NATUFAL  DEATHS 
MOP  T3rJND  SACPIFTCE 
SCHEDULED  SACPIFIC’ 
ACCIDENTALLY  KILT’D 
TFPMINAL  SACRIFICE 
ANIMAL  MISSING 

5)  INCLUDES  AUTOLYZED  ANIMALS 


(10) 

(48) 

1 (2%) 
1 (2%) 

(50) 

10 

50 

50 

2 

1 3 

1 1 

8 

13 

16 

2 

24 

23 

* NUMBFP  OF  ANIMALS 

* NUMPEP  OF  ANIMALS 


WITH  TISSUF  EXAMINED  MIC POSCOPIC A II Y 
NFCPOPSI El 
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TABLE  A1.  WHALE  RATS:  WE0PLASW1S  {CONTINUED) 


CONTROL  LOW  DOSE  HIGH  DOSE 


TUMOR  S"MMAFY 


TOTAL  ANIMALS  WITH  PRIMARY  TL'MCRS*  4 

TO” AL  PRIMARY  ^UMORS  4 

TOTAL  ANIMALS  WITH  BFNIGN  TUMORS  4 

TOTAL  E^NIGN  TUMORS  4 


TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS 
TOTAL  MALIGNANT  ’’’UMORS 

TOTAL  ANIMALS  WITH  SECONDARY  TUMORS# 
TO^AL  SECONDARY  TUMORS 

TOT  AT  ANTMALS  WtTH  TUMORS  UNCERTAIN- 
BENIGN  OR  MALIGNANT 

TO” A L UNCERTAIN  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
PRJMAPY  OR  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 


20 

25 

1 1 
13 

1 1 
12 

2 

2 


1 5 
18 

10 

10 

7 

7 

1 

1 


1 


1 


* PRIMARY  TUMORS:  ALT  TUMORS  EXCEPT  SECONDARY  TUMORS 

ft  SECONDARY  TUMORS:  METASTATIC  TUMORS  OP  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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TABLE  A2 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  W FEMALE 
RATS  FED  PHOTODSELDR8N  M THE  DIET 


CONTROL  LOW  DOSE  HIGH  DOSE 


f NIMALS 

INITIALLY  IN  STUDY 

10 

SO 

50 

»NIMAIS 

NECPOPS IFD 

9 

50 

40 

A NX  MAI S 

EXAMINED  HISTOPATHOLOGIC ALLY 

9 

50 

48 

INTEGUMENTARY  SYSTEM 
NONF 


F ES  PTR  AT  CF  Y SYSTEM 
NONE 


HFMATOPCIETTC  SYSTEM 

*MUITIPLE  ORGANS  (9)  (50)  (49) 

MALIG.IYMPHOMA,  LYMPHOCYTIC  TYPE  1 (2%) 


CIRCULATORY  SYSTEM 

#”EAR?/VENTFICIE  (9)  (49)  (47) 

PIBRCM  A 1 (11%) 


DIGESTIVE  SYSTEM 


#LTVF9 

HEPATOCELLULAR  CARCINOMA 

(9) 

(4°) 

1 (2%) 

(46) 

SSTCMACH 

LEIOMYOMA 

(9) 

(46) 

1 (2%) 

(46) 

URT  N * F Y SYSTEiM 

#K”DNEY 

. _ CAPCINOMA^NOS 

(Q) 

(49) 

(48) 

l_L2Si. 

# NUMBER  OR 

* NUMB^P  OF 


ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NEC ROP SI  EC 
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TABLE  A2.  FEMALE  RATS:  NEOPLASMS  (CONTSNUEO) 


CONTROL  LOW  DOSE  HIGH  DOSE 


ENDOCRINE  SYSTEM 


• PiTo^in 

(9) 

(43) 

(39) 

ADENOMA,  NOS 

1 (2%) 

CHROMOPHOBE  ADENOMA 

4 (8%) 

8 (21%) 

# ADRENAL 

(Q) 

(48) 

(43) 

COPT ICAL  ADENOMA 

1 (2%) 

8THYPOI C 

(9) 

(43) 

(39) 

PAPILLAPY  ADENOMA 

2 (5%) 

PAPTLLARY  ADENOCARCINOMA 

1 (2%) 

EOLLICUI AR-CELI  ADENOMA 

1 (2%) 

C-CELI  ADENOMA 

2 (5%) 

1 (3%) 

C-CELL  C ARCT  NOM  A 

1 (3%) 

HP  A NCR  E ATIC  ISLETS 

(9) 

(4°) 

(42) 

ISIET-CEIL  ADENCMA 

2 (F%) 

REPRODUCTIVE  SYSTEM 

‘MAMMARY  GLAND 

(9) 

(59) 

(49) 

ADENCMA,  NOS 

1 (2%) 

ADENOCARCINOMA,  NOS 

2 (4%) 

FTBROM  A 

1 (2%) 

EIBPOADENOMA 

5 (10%) 

9 (18%) 

8UTEPUS 

(6) 

(42) 

(37) 

ENDOMETRIAL  STPCM.AL  POLYP 

1 (V’%) 

5 (12%) 

6 (16%) 

NERVOUS  SYSTEM 
NO  NF 


SPECIAL  SENSE  ORGANS 
NCNE 


MUSCULOSKELETAL  SYSTEM 
NONF 


BCDY  CAVITIES 
NCNE  


8 NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
* NUMBER  OF  ANIMALS  NECFOPSl'ED 


TABLE  A2.  FEMALE  RATS:  NEOPLASMS  (CONTINUED) 


CONTROL  LOW  DOSE  HIGH  DOSE 


OTHER  SYSTEMS 
NODE 


ANIMAL  DISPOSITION  SUMMARY 


ANIMALS  INITIALLY  IN  STUDY 

10 

50 

50 

NATURAL  DEATHS 

3 

8 

MORIBUND  SACRIFICE 

16 

12 

SCHEDULED  SACRIFICE 
ACCIDENTALLY  KT  LLED 
TERMINAL  SACRIFICE 

1 

31 

3D 

ANIMAL  MISSING 

S INCLUDES  AUTOLYZEE  ANIMALS 


TUMCR  SUMMARY 

TOTAL  ANIMALS  WITH  PFTMAPY  TUMCPS*  2 

TOTAL  PRIMARY  TUMOFS  2 

TOTAL  ANIMALS  WITH  BFNIGN  TUMCFS  2 

TOTAL  BENIGN  TUMORS  2 

TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS 
TOTAL  MALIGNANT  TUMORS 

TOTAL  ANIMALS  WITH  SECONDARY  T'JMOPS# 

TOT’A!  SECONDARY  TUMORS 

TOTAL  ANIMALS  WITH  T^MCRS  UNCERTAIN- 

BENIGN  OR  MAIIGNANT 

TOTAL  UNCERTAIN  TUMORS 

TOTAL  ANIMALS  WI^H  TUMORS  UNC^PTAIN- 

P RTM  A F Y 0?  M ET  AST  ATI C 
TOTAL  UNCERTAIN  T'JMCRS 

* PRIMARY  T"MOF.S:  ALL  TUMORS  ^XCEPT  SECONDARY  TUMORS 

« SECONDARY  TUMOFS:  METASTATIC  "'UMORS  OR  TUMORS  INVASTVE  INTO  AN  ADJACENT  ORGAN 


20 

26 


18 

22 


26 

31 


20 

28 
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APPENDIX  B 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN 
MICE  FED  PHOTODIELDRIN  IN  THE  DIET 
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TABLE  B1 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE 
MICE  FED  PHOTODIELDRIN  INTHE  DIET 


LOW  DOSE 
CONTROL 

HIGH  DOSE 
CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS 

INITIALLY  IN  STUDY 

10 

10 

c0 

SO 

ANIMALS 

NECFOPSIED 

1 n 

1" 

47 

49 

ANIMALS 

EXAMINED  HISTOFATHOLOGICA1LY 

8 

10 

47 

49 

INTEGUMENTARY  SYSTEM 


NON  c 


RESPIRATORY  SYSTEM 

# L U NO  (10)  (10)  (47)  (49) 

AI VECLAR/ERONCHIOLAR  ADENCMA  1 (2%)  4 (8*) 


H'7MAT0P0IErrC  SYSTEM 

‘MUI^TPLE  ORGANS  (10)  (10)  (47)  (49) 

MPIIG.IYMPHOMA,  HISTIOCYTIC  TYPE  1 (2*) 


CTRCUI A TOBY  SYSTEM 
NON17 


IIGESTIVE  SYSTEM 


OLIVER  (10)  (9) 

NFOPLASTIC  NODU  I17 

HEPATOCELLULAR  CARCINOMA  3 ( 30  % ) 

HEMANGIOMA 


(47)  (4-7) 

1 (2%) 

10  (2 1 S)  9 (19*) 

1 (2%) 


URINARY  SYSTEM 
NCNE 


ENDOCRINE  SYSTEM 
NONE 


# NUMBER  O’7  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

♦ NUMBER  OF  ANIMALS  NECFOPSIED 


TABLE  B1.  MALE  MICE:  NEOPLASMS  (CONTINUED) 


LOW  DOSE  HIGH  DOSE  LOW  DOSE  HIGH  DOSE 

CONTROL  CONTROL 


REPRODUCTIVE  SYSTEM 

ETESTTS  (9)  (10) 

HEMANGIOMA 

NERVOUS  S Y STFfl 
NONE 

SPECIAL  SENSE  ORGANS 

‘EYE/ LACRIMAL  GLAND  *(1")  (10) 

PAPTILARY  CYST ADENOMA,  NOS 

PUSCULOSKELETAL  SYSTEM 
NONE 


(46) 

1 (2%) 


(47) 


(47) 


(49) 

1 (2%) 


EODY  CAVITIES 
NONE 


ALL  CTHrF  SYSTFMS 
NONE 


ANIMAL  OT5POSITTON  SUMMARY 

ANIMALS  INITIALLY  TN  STUDY  1 n 1° 

NATURAL  DEATHS  2 

MORIBUND  SACRIFICE 
SCHEDULED  SACRIFICE 
A.  CCTDENTA^IY  KTLIED 

TERMINAL  SACRIFICE  8 10 

ANIMAL  MISSING 

a I NCI  UDES  AUTOLYZKD  A NlJJiiS . 

# NUMBER  OF  ANIMALS  W TTH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  A"  ANIMALS  N^CROPSIED 


6 

5 


39 


1 

4 


45 
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TABLE  B1.  MALE  MICE:  NEOPLASMS  (CONTINUED) 


LOW  DOSE  HIGH  DOSE  LOW  DOSE  HIGH  DOSE 

CONTROL  CONTROL 


TUMCF  SUMMARY 


TCmt  ANIMALS  WITH  PPIMARY  TUMCFS*  3 14 

TOTAL  PRIMARY  TUMORS  3 14 

TOTAL  ANIMALS  WITH  9FNIGN  TUMORS  3 

TOTAL  EENIGN  TUMORS  3 

TOTAL  ANIMALS  WITH  M A I T0NA  NT  TUMORS  3 11 

TO'"  A I MALIGNANT  TUMORS  3 11 


T CT AT  ANIMALS  WITH  SECONDA  RY  TUMOFS# 

TOTAL  SECONDARY  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  U NCEHT  A IN  - 
BENIGN  OF  MALIGNANT 

TOT>L  UNCEPTAIN  TUMOFS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTATN- 
PF^MAFY  O'  METASTATIC 
TO'i’AL  UNCERTAIN  TUMOFS 

* PRIMARY  TUMORS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

* SECONDARY  TJMOFS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 


1 3 
15 

5 

5 

9 

Q 


1 


1 
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TABLE  B2 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  W FEMALE 
SViSCE  FED  PHOTODIELDR1N  IW  THE  D8ET 


LOW  DOSE 
CONTROL 

HIGH  DOSE 
CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS 

INITIALLY  IN  STUDY 

1 0 

10 

50 

50 

ANIMALS 

NFCFOFSIED 

10 

10 

49 

49 

ANIMALS 

EXAMINED  HTSTOPATHOLOGICALLY 

i 0 

10 

49 

49 

INTEGUMENTARY  SYSTEM 

‘SUBCUT  TISSUE  (10)  (10)  (4?)  (49) 

HEMANGIOMA  1 (2*) 


RESPIRATORY  SYSTEM 

SIIJNG  (10)  (10)  (40)  (40) 

AIVECLAR/BFONCHIOLAR  ADENOMA  1 (10%)  2 (4%) 


HEMATOPOIETIC  SYSTEM 


‘MULTIPLE  ORGANS 

(10) 

(19) 

(49) 

(49) 

MALIGNANT  LYMPHOMA,  NOS 

1 

(10%) 

1 

(2%) 

MALTG. LYMPHOMA , LYMPHOCYTIC 

TYPE 

1 

(10%) 

1 (2%) 

MALIG. LYMPHOMA,  HISTIOCYTIC 

TYPE 

3 

(6%) 

CTRCUIATCRY  SYSTEM 


NONE 


DIGESTIVE  SYSTEM 

#ITVF°  (9)  (1A)  (43)  (40) 

HFPATOCFIL1' I, AR  CARCINOMA  1 (2%) 

URT  N AFY  SYSTEM 
HONE 


ENDCCPTNt'  SYSTEM 



* NUMBER  0?  ANIMAIS  WITH  TISS"E  FX A MINED  M I CROS CO PIC A I I Y 

* NUMBER  OF  ANTMAIS  NECROPSIES 
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TABLE  B2.  FEMALE  MICE:  NEOPLASMS  (CONTINUED) 


LOW  DOSE 
CONTROL 

HIGH  DOSE 
CONTROL 

LOW  DOSE 

HIGH  DOSE 

^PRODUCTIVE  SYSTEM 

‘MAMMARY  GLAND 
HAMAPTCMA 

(10) 

(10) 

(44) 

1 (2*) 

(4«) 

HOVARY 

CYSTADENOMA,  NCS 

(9) 

(8) 

(45) 

(46) 

1 (21) 

NERVOUS  SYSTFM 
NONc 


SFECTAL  SENS?  ORGANS 
NCNF 


MUSCUI OSKELETAI  SYSTEM 
NONE 

ECDY  CAVITIES 
NONE 


All  OTH^R  SYSTEMS 
NONE 


ANIMAI  DISPOSITION  SUMMARY 

ANIMALS  •INITIALLY  TN  STUDY 
NATURAL  DEATHS 
MORIBUND  SACRIFICE 
SCHEDULED  SACRTFICF 
ACCIDENTALLY  KIILFF 

TERMINAL  SACRIFICE  10 

ANIMAL  MISSING 

S INCLUDES  AUTOIYZED  ANIMALS 


10 


50 

3 


10 


46 


3 

5 


42 


« NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  HTCROSCOPTC A LL Y 
* NUMEEP  CF  ANIMALS  NECROPSIED 


TABLE  B2.  FEMALE  MICE:  NEOPLASMS  (CONTINUED) 


LOW  DOSE 

HIGH  DOSE 

LOW  DOSE 

HIGH  DOSE 

CONTROL 

CONTROL 

TUMOR  SUMMAFY 


TOTAL  ANIMALS  WITH  PFIMARY  TUMORS* 
TOTAL  PRIMARY  TUMOPS 

TOTAL  ANIMALS  WITH  BENIGN  TUMORS 
TOTAL  BENIGN  TUMORS 

TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS 
TO^AI  MALIGNANT  TUMORS 

TOTAL  ANIMALS  WITH  SECONDARY  T'JMO'S# 
TC'?  A L SECONDARY  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 

BENIGN  OR  MALIGNANT 

TOTAL  UNCERTAIN  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 

F FT  M A R Y CF  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 


1 2 3 

1 2 3 

1 2 
1 2 

2 1 
2 1 


* PRIMARY  TUMORS:  AIL  TUMORS  EXCEPT  SECONDARY  TUMORS 

t SECONDARY  TUMORS:  METASTATIC  TUMOFS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 


8 


R 


7 


3 


5 


5 
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APPENDIX  C 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS 
IN  RATS  FED  PHOTODIELDRIN  IN  THE  DIET 
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TABLE  01 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN 
MALE  RATS  FED  PHOTODSELDRIN  IN  THE  DIET 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS  INITIALLY  IN  STUDY 

10 

50 

cn 

ANIMATS  N3CP0PSIED 

1 0 

48 

50 

ANIMALS  EXAMINED  HI STO PATHOL OGTC ALL Y 

10 

48 

49 

INTEGUMENT A FY  SYSTEM 

*S  K IN 

(10) 

(48) 

(50) 

UTC^R,  NOS 

1 (2%) 

INFLAMMATION,  FOCAI  GRANUIOMATOU 

1 ( 2%) 

RESPIRATORY  SYSTEM 

• LUNG 

(10) 

(48) 

(49) 

EMPHYSEMA,  NOS 

2 (4%) 

ATELECTASIS 

1 (2%) 

PNEUMONIA,  CHRONIC  MURINE 

1 (2%) 

♦LUNG/ALVEOLI 

(10) 

(48) 

(49) 

EMPHYSEMA,  NOS 

3 (6%) 

1 (2*) 

HEMATOPOIETIC  SYSTEM 

♦SPLEEN 

(9) 

(48) 

(47) 

CONGESTION,  NOS 

1 (2%) 

HEMORRHAGE 

INFLAMMATION,  CHRONIC  FOCAI 

1 (2%) 

1 (2%) 

FIBROSIS,  FOCAL 
HEMOSIDEROSIS 

1 (2%) 

1 (2%) 

CIRCULATORY  SYSTEM 

f HEART 

(10) 

(41) 

(48) 

DEGENERATION  PARENCHYMATOUS 

1 ( 2%) 

DEGENERATION,  HYDROPIC 

1 (2%) 

♦HEART/ AT RIOM 

'(10) 

(47) 

(48) 

THROMBOSIS.  NOS 

J.12SJ 

S NUMBER  OF  ANIMALS  WITH  TISSUE  EX  A HI  NED  MICROSCOPICALLY 
* NOHBER  OF  ANIMALS  NECPOFSIED 


TABLE  Cl.  MALE  RATS:  I\IGS\INEQPIAST!C  LESSONS  (CONTINUED) 


CONTROL  LOW  DOSE  HIGH  DOSE 


(•ENDOCARDIUM 

(10) 

(4^) 

(48) 

FIBROSIS,  ^OCAL 

1 (2%) 

‘AORTA 

(1°) 

(4°) 

(50) 

THROMBOSIS,  NOS 

1 (2%) 

SCLEROSIS 

1 (2%) 

MEDTAL  CALCIFICATION 

1 (2%) 

CALCIFICATTON,  NOS 

1 (2%) 

DIGESTIVE  SYSTEM 

AIT  VE? 

(1n) 

( 4 ’’) 

(4Q) 

DEGENERATION  PARENCHYMATOUS 

1 (10%) 

3 (6%) 

2 (4%) 

MET  A. MO  RFHO  SI  S 17  ATT  Y 

1 (10%) 

5 (11%) 

9 (18%) 

CvTOLOGTC  DEGENERATION 

1 (2%) 

AKGTECTASIS 

1 (1"%) 

3 (6%) 

5 (10%) 

* EIIr  DUCT 

(10) 

(48) 

(50) 

HYPERPLASIA,  NOS 

1 (2%) 

#PANCdEas 

(10) 

(«2) 

(45) 

PERIARTERITIS 

1 (2%) 

NECROSIS,  FAT 

1 (2%) 

((STOMACH 

(10) 

(45) 

(46) 

U1 Cv R , NOS 

1 (2%) 

CALCIFICATION,  DYSTROPHIC 

3 (30%) 

AGASTRIC  MUCOSA 

(10) 

(45) 

(46) 

EROSION 

1 (2%) 

NECROSIS,  FOCAI 

1 (2%) 

URINARY  SYSTEM 

AKIDNEY 

(1") 

(46) 

(49) 

HYDRONEPHROSIS 

1 (2%) 

GLOMERULONEPHRITIS,  NOS 

3 (30%) 

4 (9%) 

6 (12%) 

INFI AMMATION,  CHRONIC 

2 (20%) 

15  (33%) 

13  (27%) 

INFI AM M ATION , CHRONIC  DIFFUSE 

1 (2%) 

AKIDNEY/PEIVIS 

(10) 

(46) 

(49) 

INFLAMMATION,  NOS 

1 (2%) 

A URINARY  BIADDEP 

(10) 

(43) 

(45) 

INFLAMMATION,  ACUTE  NECROTIZING 

1 

1 

1 

1 

— 

NJ 

A NUMEER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
* NUMBER  OF  ANIMALS  NECPOPSIED 
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TABLE  Cl.  MALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


CONTROL 

LOW  DOSE 

■ HIGH  DOSE 

HYPERPLASIA,  EPITHELIAL 

1 

(2%) 

ENDOCFTNE  SYSTEM 

# PITUTT ARY 

(5) 

(92) 

(96) 

CYST,  NOS 

1 

(2%) 

1 

(2%) 

MULTIPLE  CYSTS 

1 

(2%) 

CONG  ESTTO  N , MGS 

1 

(2%) 

HYPERPLASIA,  NOS 
HYPERPLASIA,  CHROM OP HOBE - CEI  I 

3 

(7%) 

1 

(2%) 

ANGIFCTASIS 

1 

no%) 

1 

(2%) 

# ADRENAL 

(8) 

(9  2) 

(99) 

N ECHOS  IS  , HE  MOR  FH  A. GIC 
ANGTECTASIS 

1 

(2%) 

1 

(2%) 

tADRENAL  CCPTEX 

(8) 

(90) 

(«9) 

CYST,  NOS 

1 

(2%) 

MFT AMORPHOSTS  PATTY 
HYPERPLASIA,  DT  FFU  S v 

1 

(2%) 

1 

(2%) 

#T  HYPOID 

(9) 

(39) 

(92) 

FOLLICULAR  CYST,  NOS 

2 

(c%) 

HYPERPLASIA,  FOILICULAR-CFIL 

1 

(ii%) 

5 

(17%) 

2 

(5%) 

A P A R A T HY  ?Q  LD 

(8) 

(18) 

(28) 

HYPERPLASIA,  NOS 

1 

(17%) 

REPRODUCTIVE  SYSTEM 

‘MAMMARY  GLAND 

(10) 

(98) 

(50) 

NFC  RO  S IS,  r A T 

1 

(2%) 

‘MAMMARY  LOBULE 

(10) 

(98) 

(50) 

HYPERPLASIA,  NOS 

1 

(2%) 

APROST  ATE 

(10) 

(90) 

(96) 

INFLAMMATION,  NCS 

1 

(10%) 

1 

(3%) 

INFLAMMATION,  SUPPURATIVE 
TNFI AMM ATION , ACUTP 

1 

(10%) 

1 

(2%) 

INEI  AM  M AT  ION , ACUTE  SUPPURATIVE 
HYPER FI  ASIA,  NOS 

1 

(10%) 

1 

(2%) 

‘SEMINAL  VFSICLE 

(10) 

(99) 

( 8r  ) 

DEGENERATION , CYSTIC 

1 

mi 

* NUMBEP  0*  PNTMALS  WITH  TISSUE  EXAMINED  MICROSCOPICAL1  Y 

* NUMBEP  OF  ANIMALS  NECBOPSTEC 
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TABLE  Cl.  MALE  RATS:  N0NNEOPLASTIC  LESSONS  (CONTINUED) 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

OTESTIS 

M") 

(46) 

(49) 

ATROPHY,  NOS 

3 (30%) 

h (20%) 

12  (24%) 

A'r  ? 0 F H Y , FOCAl 

1 (2%) 

HYPERPLASIA,  INTERSTITIAL  CELL 

1 (2%) 

NFRVOTJS  SYSTEM 

NCMF 

SPECIAL  SENSE  ORGANS 

NCNF 

MUSCULOSKELETAL  SYSTEM 

NCNE 

ECDY  CAVITIES 

*M  ESFNTFR  Y 

(1°) 

(48) 

(50) 

THROMBOSIS , NOS 

1 (10%) 

PERIARTERITIS 

1 (10%) 

3 (6%) 

ALL  OTHER  SYSTEMS 

NCNE 

SPECIAL  MORPHOLOGY  SUMMARY 

NO  I ESION  REPORTED 

1 

8 

8 

AUTO/NECFOFSY/NC  HISTO 

1 

AUTOLYSTS/NO  NECROPSY 

2 

H NUMBER  G”  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
* NUMBER  OF  ANIMALS  NEC  pOPSI F D 
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TABLE  02 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN 
FEMALE  RATS  FED  PHQTQBIELDR1N  IN  THE  DIET 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS 

INITIALLY  IN  STUDY 

1? 

50 

50 

ANTMAl S 

NECBOPSIED 

9 

50 

49 

ANIMALS 

EXAMINFD  H I STO  PA IHOLOGIC  AI L Y 

9 

50 

48 

INTEGUMENTARY  SYSTEM 
NONE 


BESPIFATCRY  SYSTEM 


FLUNG/BRONCHIOLE 

(?) 

(50) 

(47) 

HYPERPLASIA,  LY  M°HOID 

1 ( 2% ) 

FLUNG 

(9) 

(50) 

(4-») 

CONGESTION,  NCS 

2 (4%) 

HEMORRHAGE 
INFLAMMATION,  ^OCAI 

2 (4%) 

1 (2%) 

FLUNG/ALVEOLI 

(9) 

(50) 

(47) 

EMPHYSEMA,  NOS 

1 (2%) 

1 (2%) 

HEM STOPO'^TTC  SYSTEM 

FSPLEEN  (9)  (49)  (46) 

CONGESTION,  NOS  1 (2%) 

HYPOPLASIA,  IYMPHOTD  1 (2%) 


CIRCULATORY  SYSTEM 
NONE 


DIGESTIVE  SYSTFM 


SLIVER  (9)  (49)  (46) 

HEMORRHAGE  1 (2%) 

LYMPHOCYTIC  INE II TR  ATE _ 1 (2%) 


# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIEC 


TABLE  C2.  FEMALE  RATS:  NOWWEOPLASTIC  LESIONS  (CONTINUED) 


CONTROL  LOW  DOSE  HIGH  DOSE 


REGENERATION  PARENCHYMATOUS 

2 

(9%-) 

NECPOSIS,  NOS 

1 

(2%) 

NECROSIS,  FOCAL 
METAMORPHOSIS  FATTY 

1 

(in) 

3 

(6%) 

ANGTECTASIS 

1 

(in> 

2 

(9%)  . 

8 

(17%) 

* HEP  AT  I C CAPSULE 

(9) 

(9°) 

(96) 

HEMORRHAGE 

1 

(2%) 

#LIVFR/CENmFIL OBULAp 

(9) 

(99) 

(96) 

MET® MOPPHOSIS  ^ATTY 

1 

(2%) 

ILE  DHCT 

(Q) 

(50) 

(99) 

HYPERPLASIA,  NOS 

2 

(U%) 

#P  ANCR* AS 

(q) 

(99) 

(92) 

METAMORPHOSIS  FATTY 

1 

(2%) 

#GA  STPTC  MUCOSA 

(9) 

(96) 

(96) 

NECPCS IS  , FOCAL 

1 

(2%) 

AGASTRIC  PUND"S 

(9) 

(96) 

(96) 

AEPADED  WOUND 

1 

(2%) 

UPTNAP.Y  SYSTEM 

ART  ONE  Y 

(Q) 

(99) 

(9») 

CYST,  NCS 

1 

(2%) 

GIOMEBUIONFPHRITIS,  NOS 
T Np!  A M M & TION , NOS 

1 

(2%) 

4 

(9%) 

T^ELAMMATION,  PCCAI 

1 

(2*) 

INFLAMMATION,  CHPONIC 
INFLAMMATION,  CHRONIC  FOCAI 

1 

(in) 

1 

(2%) 

A KI DN  EY/C  CPTEX 

(9) 

(99) 

(98) 

MUTTILOCTTLAP  CYST 

1 

(2%) 

AKIDNEY/PEIVIS 

(Q) 

(99) 

(98) 

H YP  F PPL  A SI  A , EPITHELIAL 

1 

(2%) 

FNDOCPINE  SYSTEM 

#?TTU XTARY 

(8) 

(98) 

(39) 

CCNG  ESTION , NOS 

2. 

-J2821 

. _J LL&l 

# NUMEFP  or  AN'MALS  with  tissue  examined  microscopically 

* NUMBER  of  animals  n-cropsife 
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TABLE  C2.  FEMALE  RATS:  IMONNEOPLASTiC  LESSONS  (CONTINUED) 


CONTROL  LOW  DOSE  HIGH  DOSE 


HEMORRHAGE 

2 

(25%) 

2 

(4%) 

2 

r%) 

DEGENERATION,  CYSTIC 

i 

(3%) 

A N *3  T E C T A S I S 

i 

(19%) 

5 

(10%) 

3 

(8%) 

# A D P F N A I 

(q) 

(48) 

(43) 

CYST,  NOS 

1 

(2%) 

HEMORRHAGE 

2 

(4%) 

2 

(5%) 

DEGENERATION,  NOS 
DEGENERATION,  CYSTTC 

1 

(2%) 

1 

(2%) 

NEC  D0  S IS,  FOCAL 
NECROSIS,  uEMOPRHAGTC 

i 

(2%) 

1 

(2%) 

METAMORPHOSIS  FATTY 

i 

(2%) 

1 

(2%) 

AM^TECT ASIS 

2 

(4%) 

a 

(9%) 

♦ ADP.FN  A I CCPTEY 

(?) 

(48) 

(43) 

DEGENERATION,  NOS 

1 

(2%) 

NECROSIS,  NOS 
NECROSIS,  FOCAL 
METAMORPHOSIS  FATTY 

i 

(11%) 

1 

(2%) 

1 

(2%) 

AN  G I ECT  ASIS 

2 

(4%) 

♦THYROID 

(9) 

(43) 

(39) 

HYPERPLASIA,  C-CELI 

1 

(2%) 

•PANCREATIC  ISLETS 

(9) 

(49) 

(42) 

HYPERPLASIA,  NOS 

1 

(11%) 

REPRODUCTIVE  SYSTEM 

•MAMMARY  LOBULE 

(9) 

(50) 

(49) 

HYPERPLASIA,  NOS 

1 

(2%) 

♦UTERUS 

(6) 

(42) 

(37) 

METAPLASIA,  SQUAMOUS 

1 

(2%) 

NEPVOUS  SYSTFM 
NONE 


SPECIAL  SENSE  ORGANS 
NONE 


MUSCULO  SKEIETAL  SYSTEM 

NONE 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECRCPSIED 
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TABLE  02.  FEMALE  RATS:  MOMWEOPIASTSC  LESIONS  (COWTIfMUED) 


CONTROL  LOW  DOSE  HIGH  DOSE 


BODY  CAVITIES 


NCNF 


All  OTHER  SYSTEMS 
NONE 


SPECIAL  MO  F F.HOLOG  Y SUMMARY 


NO  LESION  FFFOFTED 
AUTO/NECPOPSY/NO  HISTC 
AUTOLYSTS/NO  NECROPSY 


3 12 

1 


# 


NUMBER  OR  ANIMALS 
NUMBER  OF  ANIMALS 


WITH  TISSUF 
NEC  PO  PSI ED 


EXAMINED  MICROSCOPICALLY 


13 

1 

1 


66 


APPENDIX  D 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS 
IN  MICE  FED  PHOTODIELDRIN  IN  THE  DIET 
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TABLE  01 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS 
IN  MALE  MICE  FED  PHOTODIELDRIN  IN  THE  DIET 


■“  **  " ' ■ — — — — 

LOW  DOSE 

HIGH  DOSE 

LOW  DOSE 

HIGH  DOSE 

CONTROL 

CONTROL 

ANIMALS  INITIALLY  IN  STORY 

10 

10 

c0 

SO 

ANTMAIS  N^CPOPSIED 

1 0 

1 0 

47 

U9 

ANIMALS  EXAMINED  HI STOPATHOLOGICALL Y 

9 

10 

47 

49 

INTEGUMENTARY  SYSTEM 

NONE 

FrSPIFATCRY  SYSTEM 

*T  UNG 

(10) 

(10) 

(47) 

(49) 

HEMORRHAGE 
INFLAMMATION,  FOCAI 

1 (10%) 

1 (2%) 

HYPERPLASIA,  AIVEOLAR  EPITHELIUM 

1 (10%) 

HEMATOPOIETIC  SYSTEM 

♦LYMPH  NODE 

(8) 

(9) 

(92) 

(44) 

INFLAMMATION,  NOS 

1 (2%) 

♦ M ESENTFR IC  L.  NODE 

(0) 

(9) 

(42) 

(44) 

INFLAMMATION,  NOS 

1 (2%) 

♦SUBSCAPULAR  LYMPH  NO 

(8) 

(9) 

(42) 

(44) 

INFARCT,  NOS 

1 (2%) 

♦THYMUS 

(D 

HYPERPLASIA,  LYMPHOID 

1 (100%) 

CIRCULATORY  SYSTEM 

NONE 

DIGESTIVE  SYSTEM 

♦LIVER 

(10) 

(9) 

(4  7) 

(47) 

IN"ARCT.  NOS 

2 iJUL 

# NUMEER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECEOPSIED 


TABLE  01.  MALE  WiSCE:  NOWNEOPLASTSC  LESSONS  (CONTINUED) 


LOW  DOSE 

HIGH  DOSE 

LOW  DOSE 

HIGH  DOSE 

CONTROL 

CONTROL 

HYPERFLASIA,  NOP"LPR 

3 (33%) 

3 (6%) 

URINARY  SYSTEM 
NCNF 

INCCCRTNE  SYSTEM 
NONE 


5FDF0D'1CTTVE  SYSTEM 
NCNF 


(°)  (io>  («5) 

1 (11%)  1 (10%) 

SFECTAE  sense  ofgans 

NONE 


NERVOUS  SYSTEM 
KERATN 

CORPORA  AMYLACFA 


MUSCULOSKELETAL  SYSTEM 
NONE 


EODY  CAVITIES 
NONE 

All  OTHER  SYSTEMS 
NONE 


SPECIAL  MORPHOLOGY  SUMMARY 


NO  LESION  P E FORTE  D 


NUMBER  OF 
NUMEER  OF 


ANIMALS  WITH  TISSUE 
ANIMALS  N ECROPSI ED 


EXAMINED  MICROSCOPICALLY 


21 


(«9) 

3 (6%) 


10 
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TABLE  D1.  MALE  MICE:  IMONNEOPLASTIC  LESIONS  (CONTINUED) 


LOW  DOSE 
CONTROL 

HIGH  DOSE 
CONTROL 

LOW  DOSE 

HIGH  DOSE 

AUTC/NECRCPSY/NC  HISTC  2 

AUTOLYSIS/NO  NECROPSY 

3 

1 

* NUMBER  0?  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* N'JHPt'5  0"  ANIMALS  N^CFOPSIED 
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TABLE  D2 


SUMMARY  OF  THE  INCIDENCE  QF  NONNEOPIASTIC  LESIONS 
IN  FEMALE  MICE  FEO  PHQTODSELDRSN  IN  THE  DIET 


LOW  DOSE 
CONTROL 

HIGH  DOSE 
CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS 

INITIALLY  IN  STUDY 

10 

10 

50 

50 

ANIMALS 

NECSOFSIED 

10 

10 

no 

49 

ANIMALS 

EXAMINED  HISTOPATHOLOGTCALLY 

10 

10 

49 

4Q 

TN'EGUMENTARY  SYSTEM 
NONE 


RESPIRATORY  SYSTEM 


ALUNG/BRONCFIOIE 

HYPERPLASIA,  LYMPHOID 

(10) 

(10) 

(48) 

(4  8) 

1 (2*) 

ALONG 

PNEUMONIA,  ASPIRATION 

(1C) 

(10) 

(49) 

(48) 

1 (25() 

HEMATOPOIETIC  SYSTEM 

#S?LFEN 

HYPEFPLASI A,  1YKPHOID 

(1C) 

(10) 

1 (10%) 

(48) 

2 (4%) 

(48) 

3 (6T) 

CTRCUI ATOPY  SYSTFM 

AM YOCAPDIUM 

'TBRCSTS,  FOCAL 

(1C) 

(10) 

(48) 

(48) 

1 (2X) 

DIGESTIVE  SYSTEM 

#T  T VFU 

DEGENERATION  PARENCHYMATOUS 
META MOFFHOSIS  FATTY 
HYDFFFLASIA,  NODULAR 
HYPERPLASIA,  DTEUSE 
HYPERPLASIA,  LYMPHOID 
NODULAR  REGENERATION 

(9) 

i (in) 

(10) 

1 (10%) 

(93) 

1 (2%) 
3 (i%) 
2 (K%) 
1 (2%) 
1 (2X) 

(47) 

3 (6S) 
1 ( 2%) 
1 (2*) 
1 (2*) 

AP  » NCR  E AS 

ATROFHY.  NOS 

(19) 

(10) 

(47) 

. . i m 

(46) 

8 HUME5R  0^  ANIMALS  WITH  TISSUE  EXAMINED  M IC FOSCOPI C ALL Y 
* NUMBED  O'  ANIMALS  NEC FO ESI E D 
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TABLE  02.  FEMALE  MICE:  N0WNE0FIASTIC  LESSORS  (CONTINUED) 


LOW  DOSE  HIGH  DOSE  LOW  DOSE  HIGH  DOSE 

CONTROL  CONTROL 


UFXNAPY  SYSTEM 


AKIDNEY 

INFLAMMATION,  TNTERSTITI At 

(10) 

(10) 

1 (10%) 

(48) 

(48) 

^KIDNEY /CCPTSY 

HYPEFPI ASIA , IYMPHCID 

(10) 

(10) 

(48) 

(49) 

1 

AU  B IN  AR  Y El  ADDER 

HYPERPLASIA,  IYMPHCID 

o 

(10) 

(41) 

(42) 

1 

ENDOCRINE  SYSTEM 
NONE 


REPRODUCT IV?  SYSTEM 


ADTERDS/ ENDOMETRIUM 

( 1°) 

(9) 

(45) 

(43) 

INFLAMMATION, 

, SUPPURATIVE 

1 

(2?) 

DEGENERATION , 

, CYSTIC 

3 

r*> 

HYPERPLASIA, 

CYSTIC 

2 

(20%) 

2 

(22%) 

n 

(16%) 

6 

(14%) 

AOV ARY/OVIDUCT 

(10) 

(9) 

(45) 

(43) 

INFLAMMATION, 

, NCS 

1 

(2%) 

A 0 V A F Y 

(9) 

(8) 

(45) 

(46) 

FOLLICULAR  CYST,  NCS 

1 

(11*) 

D0I YCYSTIC  OVAPY 

1 

(2%) 

HEMOFRHAGS 

1 

(2%) 

IN  FT.  A M M ATION  , 

, NCS 

4 

(50%) 

1 

(2%) 

IN ET  AMM  ATION , 

, SUPPURATIVE 

1 

(11%) 

8 

(19%) 

2 

(4%) 

TN EL AMM  ATION , 

, ACUTE 

1 

(2%) 

INC  AMMATION, 

, "CUTE  SUPP  CRATIVE 

4 

(9*) 

ABSCESS,  NOS 

1 

(11*) 

INFL  AMMATION 

ACUTE  >ND  CHRCNIC 

1 

(2*) 

NERVOUS  SYSTEM 
#ER  ATN 

(10) 

(10) 

(47) 

(49) 

CCFPCRA  AilYLACFA 

1 

SPECIAL  SENSE  ORGANS 
NONE 


8 N''MPER  0? 
* NnMBEP  0' 


ANIMALS  WITH  TISS'JF  EXAMINED  MICROSCOPICALLY 
ANIMALS  NECFCFSIED 
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TABLE  02.  FEMALE  MICE:  IMQMNEQPLASTIC  LESSORS  (COfyig^OEO) 


LOW  DOSE 
CONTROL 

HIGH  DOSE 
CONTROL 

LOW  DOSE 

HIGH  DOSE 

MUSCULOSKELETAL  SYSTEM 
NONE 


BODY  CAVITIES 

‘PERITONEAL  CAVITY  (10)  (10)  (49)  (49) 

INFLAMMATION,  CHPONTC  1 (25?) 


All  OTHER  SYSTEMS 
NON17 


SPECIAI  MORPHOLOGY  SUMMARY 


NO  LESION  REPORTED  4 1 23  24 

AUTOLYSIS/NO  NECROPSY  1 1 


NUMEER  OF  ANIMALS 
NUMBER  OF  ANIMALS 


WITH  TISSUE 
NECRCPSIED 


EXAMINED 


MICROSCOPICALLY 
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APPENDIX  E 


ANALYSES  OF 
IN  RATS 


THE  INCIDENCE  OF  PRIMARY  TUMORS 
FED  PHOTODIELDRIN  IN  THE  DIET 
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Table  El.  Analyses  of  the  Incidence  of  Primary  Tumors  in  Male  Rats 
Fed  Photodieldrin  in  the  Dieta 
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Weeks  to  First  Observed  Tumor  — — 57  112 
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APPENDIX  F 


ANALYSES  OF  THE  INCIDENCE  OF  PRIMARY  TUMORS 


IN  MICE  FED  PHOTODIELDRIN  IN  THE  DIET 


I 


CU 

0) 

00 

4-> 

4-> 

o 

jd 

<D 

V-/ 

• 

•H 

•H 

r— | 

s—" 

0 

00 

cn 

on 

o 

07 

£ 

co 

£ 

CO 

CO 

•H 

o 

o> 

• 

in 

vO 

eg 

•H 

On 

•H 

0 

Pd 

a 

<r 

53 

CvJ 

CM 

4-1 

CO 

4-1 

3 

• 

• 

• 

£ 

• 

£ 

>— i 

O 

un 

1 — 1 

O 

t— 1 

o 

<d 

o 

•H 


r— 1 

/— *S 

CU 

0) 

Q> 

0) 

cu 

cu 

£ 

Osl 

4-J 

4) 

CN 

4-0 

4-J 

4-J 

4-) 

a 

<d 

0 

•H 

•H 

co 

9 

•H 

•H 

*rl 

•H 

CO 

5 

co 

CO 

00 

r-'. 

CM 

£ 

CO 

£ 

CO 

£ 

00 

£ 

(d 

co 

£ 

ON 

£ 

o 

o 

r^ 

0 

CM 

O 

C7> 

•H 

CM 

•H 

• 

•H 

00 

•H 

•H 

N 

•H 

•H 

kJ 

o 

CO 

O 

4-( 

O 

4-1 

•<r 

Zl 

4-4 

o 

4-| 

4-4 

o 

44 

0 

• 

® 

£ 

0 

£ 

£ 

• 

a 

£ 

0 

£ 

C/) 

— • 

o 

o 

CM 

M 

o 

h- 1 

— i 

i — i 

o 

M 

i — i 

o 

M 

Mi 

o 

S 

3 

H 

d 

>!  4-1 


S O 

*H 

Mi  0) 
jd 

4J 

4-4 
O 


cd 

CJ 

c 

CD 
70  70 

•H  i — | 

CJ  0) 
td  *h 
m "d 
o 

0) 

Jd  o 


U5 

>. 


73  >H 
1 CD  O 
Jd  U 
CJ  4-1 
4J  id 
d O 

a u 


o 

HI 


CO 

a 


4J  jd 

1 — 1 

40 

0-i 

70  O 

v — • 

4-1 

CD  !-4 

co 

O 70 

i — 1 4J 

. 

CD 

o cd 

f"  S 

CO  ft, 

o o 

CD 

CL,  CJ 

uO 

q 

4-4 

d 

4-4 

*3 

V 

i — i 

8 

P~N 

rH 

1 — 1 

o 

Mi 

o 

1 1 

O 

M4 

o 

Mi 

o 

jd 

o 

Mi 

O 

• 

Jm 

CJ 

4J 

e 

CM 

Mi 

4-J 

0 

r— I 

d 

4-J 

cd 

3 

0 

4-J 

3 

3 

Pm 

< — t 

cd 

o 

H 

Pe 

cd 

O 

H 

o 

o 

u 

a 

o 

CJ 

a) 

> 

•H 

u 

•u 

4J 

4J 

4J 

70 

CJ 

4-J 

4-J 

M) 

4-J 

73 

i-H 

00 

jd 

•H 

•H 

73 

•H 

•H 

CD 

•pH 

•pH 

70 

•pH 

*H 

0) 

JO 

o 

CJ 

73 

0 

s 

CD 

0 

8 

> 

.. 

70 

0 

0 

a) 

0 

0 

> 

d 

1 — 1 

cd 

CD 

•H 

•H 

jd 

■H 

•pH 

Mi 

0 

CD 

•rH 

•pH 

jd 

■H 

•pH 

Ml 

H 

o 

0 

i — 1 

a 

pJ 

CJ 

pJ 

pJ 

CD 

CD 

r-H 

pj 

a 

CJ 

a 

a 

OJ 

jd 

j-i 

o 

4J 

cn 

4-J 

O 

M> 

cn 

o. 

cQ 

o 

Mi 

Ml 

d 

Ml 

Mi 

jo 

cn 

o 

Ml 

Mi 

d 

p 

Ml 

a 

Ml 

— 

CM 

CD 

CD 

*r« 

I^C 

CD 

CD 

o 

>, 

CM 

CD 

CD 

a 

CD 

0) 

o 

o 

Mi 

•— <• 

3 

cm 

3 

CM 

to 

■ — - 

& 

CM 

3 

CM 

a 

d 

o 

CM 

O 

CM 

4J 

O 

CM 

c 

CM 

4-J 

i — i 

Jrf 

do 

Jrf 

h4 

do 

cn 

CJ 

Jrf 

,-J 

a 

a 

a 

a 

cn 

o 

cn 

cn 

Mi 

•rH 

cn 

cn 

Ml 

•• 

CD 

70 

•H 

•H 

■pH 

4-J 

70 

•pH 

•H 

•H 

> 

>a 

Pd 

erf 

Pm 

CD 

r. 

erf 

erf 

a 

jd 

pH  d 

a 

•rH 

u 

a 

<J  8 

cn 

0) 

a) 

O 

O 

cn 

<0 

CD 

o 

d 

o 

CD 

> 

> 

4-1 

CM 

CD 

> 

> 

a 

m< 

d 

3 

•H 

•H 

O 

3 

•pH 

•H 

txO 

..  0) 

1 — 1 

4-J 

■U 

cn 

4-J 

< — i 

■M 

4J 

cn 

o 

00  70 

d 

d 

d 

jrf 

d 

d 

d 

d 

jrf 

Q 

cd  <3 

> 

t-H 

i — ( 

CD 

0 

> 

I — 1 

r-H 

CD 

O 

3 

CD 

CD 

<D 

CD 

CD 

0) 

<D 

H 

-3 

CM 

Crf 

erf 

3 

a 

CM 

erf 

prf 

3 

o 

eg 


CO 

a 


00 

f'-. 


co 

a 


89 


a) 

o 

•3 

s 


3 

s 


c n 

3 

o 

0 

3 

H 3 
x 
Oo  a) 

3 *3 

0 ° 
•H  3 
3 X 

0-t  X 


44 

O -3 


3 X 
XI  i — I 
•3  Q) 

a -h 
c XI 
M O 
X 

o 


CM 

X 

3 

• 

00 

'w' 

© 

00 

00 

cn 

CO 

CO 

o 

CT\ 

<J^ 

<r 

NO 

CO 

in 

r^ 

o 

00 

x 

•H 

o 

• 

CM 

CN 

<T 

CO 

cr\ 

r^ 

9 

40 

0"\ 

nT 

00 

uo 

x 

Q 

23 

CO 

40 

CM 

<■— H 

CO 

o 

3 

40 

CM 

co 

v£> 

e 

o 

© 

© 

» 

• 

9 

o 

© 

o 

e 

© 

CT\ 

o 

CO 

i"  ■ '1 

o 

NO 

o 

*— H 

o 

CM 

5“ H 

o 

M0 

eg 


3 

N— ' 

• 

'w' 

c 

co 

CO 

o 

CO 

00 

n. 

CO 

cn 

1^ 

O 

00 

1^- 

o 

a 

o 

00 

00 

cn 

• 

cn 

On 

-3" 

00 

m 

Q 

Z 

NO 

<r 

CM 

CO 

NO 

<— 1 

■<r- 

cn 

CM 

CO 

X 

9 

• 

e 

9 

• 

9 

■ 

« 

9 

o 

o 

e 

© 

o 

•-H 

o 

CO 

1—^ 

o 

V. D 

O 

C— 1 

o 

eg 

o 

X 

X X 

<— 1 

3 O 

S * 9 

X >-l 

CO 

a x 

00 

4-1  3 

c 53 

3 O 

2 o 

CO 

X 

-3 

\ — 1 

i— H 

*— H 

4-1 

&4 

X 

O 

9 

i 

9 

I 

3 

3 

CO 

i 

CO 

i 

4-1 

X 

i — 1 

4-1 

NO 

9 

X 

9 

o 

3 

O 

3 

r-~ 

z 

X 

o 

O 

cn 

3, 

U 

- — i 

<u 

--4 

, — i 

cn 

>■> 

t — i 

44 

X 

3 

4-1 

^ — s 

- — s 

q 

N 

1 — f 

, — ^ 

1 — 1 

< 

< — ! 

O 

3 

1 — 1 

o 

3 

O 

3 

O 

3 

o 

3 

O 

3 

4J 

0 

O X 

3 

X 

0 

© 

4-1 

3 

3 

n 

X 

3 

3 

<“ H 

3 

O 

H 

3 0 

3 

o 

H 

PM 

O 

U 

i — 1 O 

O 

o 

a) 

> 

<X 

4-) 

3 

4-1 

4-1 

X 

3 3 

O 

X 

X 

X 

X 

X 

0C 

3 

"H 

•H 

X -3 

•H 

3 

X X 

•H 

•3 

X X 

*3 

3 

i — i 

o 

3 

X 

E 

E 

3 S 

0 

> 

O 3 

X 

0 

0 

3 0 

0 

> 

X* 

1 — 1 

<— 1 

3 

•3 

•3 

X -H 

•3 

3 

Z >4 

3 

•H 

*3 

X X 

•3 

3 

cd 

o 

3 

i — 1 

X 

X 

a x 

X 

3 

3 

' — 1 

X 

X 

3 X 

X 

3 

H 

-3 

r— 1 

O 

4-1 

3 

3 O 

O 

X 

3 

3 

i — 1 

o 

3 

3 

3 3 

3 

X 

•H 

o 

3 

3 

3 3 

3 

X 

3 

3 

34 

3 

3 

2 3 

3 

o 

X 3 

X 

3 

3 

2 3 

3 

o 

o 

3 

s-x 

3 

Q, 

3 

a 

3 3 



s 

X 

3 

X 

2 

O 

O 

3, 

o 

X 

4-1 

3 < — 1 

o 

X 

o 

X 

X 

4J 

X 

X 

X 

X X 

X 

3 

X 3 

X 

X 

X 

X X 

X 

3 

3X 

3 

3 

3 

Cl,  X 

3 

3 

3 

/• N 

• • 

3 3 

T3 

*3 

•H 

•H 

o x 

X 

X 

•3 

•3 

Xl 

> 

3 0 

rc 

Pi 

34 

X 

3 3 

Pi 

Pi 

X 

3 

-3 

on  o 

3 

Z 3 

3 

3 

a 

3 

3 

3 

3 

O 

O 

3 

3 

3 

o 

3 

3 

•H 

3 

> 

> 

X 

X 

3 

> 

> 

X 

*3 

3 

..  3 

3 

•3 

X 

..  3 

3 

•3 

•H 

4-1 

0C 

3 3 

i — 1 

4-J 

4-1 

3 

3 a, 

i — 1 

X 

4-> 

3 

3 

o 

3 3 

3 

3 

3 

X 

3 3 

3 

3 

cd 

X 

O 

3 

> U 

> 

1 — 1 

t — 1 

3 

> X 

> 

X 

< — 1 

3 

3 

O 

•3 

3 

3 

3 

•H 

3 

Q) 

3 

'w' 

H 

X 

34 

Pi 

Pi 

3 

X 

Pi 

3 

00 

CO 


CO 

o 

2 


00 


90 


0 


•H 

O 

3 

3 

3 

1 3 

X 

e 

X 

O 

3 -H 

X 

X 

X 

•X 

3 

3 

3 

X 

X 3 

X 

o 

X 

•X 

X -3 

o 

X 

B 

3 

3 X 

X 

0 

00 

o 

3 

O 

X 

3 

X 

O X 

X 

3 

X 

1 — 1 

3 

3 

X 

3 

X 

3 

o 

Px 

u 

3 3 

3 

o 

3 

X 

3 

3 

•H 

X 3 

X 

o 

3 

X 

3 

X 

S 

X 3 

Cu 

X 

3 

X 

3 

X 

X 

o 

X 

3 

X X 

3 

3 

X 

3 

O 

X 

1 — 1 

O 

3 

X 

3 

X 

3 

2 

* 

X 

X 

X 

00 

3 

3 

2 

• 

3 

X 

m 

X 

X X 

X 

3 

3 

o 

X 

3 

3 

3 3 

X 

X 

X 

9 

3 

X 

3 

> +-i 

3 

X 

X 

O 

O 

O 

3 3 

X 

3 

O 

3 

X 

3 

X 

X 3 

3 

3 

3 

V 

OO 

X 

3 

X 

X 

X 

X 

o 

Cu 

Po  X 

X 

o 

#\ 

X 

X 

X 

B 

' — ' 

x 3 

3 

3 

3 

X X 

3 

3 

X 

3 

X 

H 

3 

1 — 1 

X 

4C 

X 

3 

3 

3 

CO 

X 

X 3 

X 

5 

O 

X 

3 

>. 

X 

•H 

X -H 

X 

X 

3 

X 

X 

cu 

3 

3 

X 

CU 

3 

OO 

X 

3 

X 

X 

o 

3 

X 

3 

e 

Q 

X 

O • 

X 

O 

X 

X 

3 

X 

•H 

3 

X X 

X 

o 

3 

> 

3 

x 

3 

X • 

1 — 1 

00 

X 

•H 

3 

Pu 

X 

9 

X 

2 

3 

•>  r* 

3 

00 

3 

X 

X 

3 

3 

> 

X 

X 

3 

X 

3 

3 

X 

3 

o 

3 

X 

3 

3 

o 

3 

3 

•X 

X X 

1 1 

X 

O 

X 

•X 

3 

•H 

X 

B 

3 

X 

X 

3 

3 

3 

3 3 

Po 

3 

OO 

3 

X 

3 

o 

3 

3 

X 

X 3 

X 

O 

3 

X 

3 

*H 

•H 

3 

X 

3 

< — 1 

3 

3 

3 

3 

X 

cu  X 

X 

1 

o 

•H 

X 

X 

X) 

X 

B 

3 

3 X 

X 

X 

X 

X 

X 

i — 1 

Cu 

T"H 

O 3 

X 

3 

X 

3 

X 

o 

CU 

X 

3 

x oo 

3 

X 

3 

3 

X 

3 

3 

•H 

B 

OO  -X 

X 

3 

o 

3 

3 

X 

X 

X 

<r 

X 

3 

o 

X 

3 

3 

3 

X 

o 

X 

3 

i — i 

X 

c0 

X 

3 

CU 

X 

• 

3 

O x 

CU 

s 

X 

'X 

'X 

3 

X 

o 

o 

X o 

3 

3 

rX 

> 

X 

X 

X 

X 3 

3 

3 

X 

3 

X 

X 

X 

O 

3 

X 

X 

X 

X 

B 

X 

X 

o 

O * 

X 

X 

•H 

o 

3 

o 

X 

X 

3 3 

3 

X 

X 

i — l 

cu 

CN 

3 

3 

3 

X 

3 

X 

3 

CO 

Pm 

CO 

X 

3 X 

X 

X 

X 

3 

X 

cu 

• 

0 

3 

X 

O 

o 

3 

CO 

o 

3 

3 C 

X 

3 

X 

1 — 1 

X 

3 

3 

X 3 

3 

3 

X 

X 

X 

X 

O 

cu  m 

3 

X 

X 

3 

o 

3 

3 X 

X 

3 

O 

X 

q 

< — 1 

X O 

00 

O 

9 

CO 

3 

X 

•5 

3 

3 

O 

X 

O 

3 

X 

o 

3 

e 

s 

X 

00 

X 

3 

CO 

X 

3 X 

3 

V 

3 

X 

X 

• 

O 

3 

X o 

X 

X 

3 

3 

*x 

X 

3 

• 

3 

3 

X 

X 

X 

> 

Pm 

X o 

3 

X 

X 

O 

X 

X 

OO 

o 

X 

3 

3 

3 

X 

3 

3 

3 

3 

V 

X 

3 

3 

X 

X 

' — 1 

> 

•H 

3 

X 

X 

i — ! 

3 

XI 

•H 

X 

3 X 

3 

X 

3 

• 

* — * 

3 

X 

CO 

3 

3 

3 

X 

2 

P> 

H 

3 

3 

3 3 

3 

X 

3 

3 

3 

3 

X 

X 3 

X 

3 

* 

X 

i — 1 

3 

X 

t 

X X 

X 

-X 

3 

X 

3 

X 

3 3 

3 

X 

3 

3 

>, 

3 

CO 

o 

3 

X 

X 

3 

X 

X 

0 

CU 

X 

X X 

o 

X 

X x 

X 

'X 

X 

X 

3 

3 

3 

B 

o 

3 

X 

1 — 1 

X 

3 

o 

X 

3 3 

3 

o 

•H 

x 

3 

o 

' — \ 

X 

X X 

X 

3 

X 

3 

X 

O 

X 

X 

00 

X 

X 

o 

00 

CO 

> 

3 

3 

00 

0) 

o 

3 

X 

3 

•H 

•X 

X 

3 

X 

X oo 

o 

X 

I — 1 

X 

o 

X 

3 

3 

X 

X 3 

X 

o 

/— N 

3 

X 

m 

o 

X 

X 

3 

3 X 

3 

3 

X 

9 

00 

X 

Xi 

X 

X 

3 

X 

3 X 

3 

X 

X 

CO 

3 

X 

3 

3 

B 

3 B 

3 

B 

3 

9 

3 

3 

3 

3 

o 

X 

3 

3 X 

3 

o 

o 

X 

X 

o 

3 

H 

35 

X <1 

X 

3 

3 

< 

X 

H 

3 

s — ' 

3 

X 

3 

X 

3 

X 

91 


s 

o 

CM 

a) 

a) 

' — ' 

• 

1 

Nw' 

• 

CO 

X 

5 

co 

CO 

o 

o 

CO 

o 

o 

O 1 

CO 

o 

CM 

<r 

<r 

MT 

O 

o 

00 

• 

o 

o 

ON 

o 

o 

CO 

a> 

e 

CO 

Mf 

o 

o 

m 

pi 

X 

Q 

■<f 

o 

o 

<r 

o 

o 

r- 

mT 

a 

LO 

o 

CM 

o 

•H 

-- 

• 

c 

« 

9 

« 

9 

''-s*. 

o 

e 

0 

e 

• 

• 

o 

o 

o 

m 

o 

o 

o 

o 

Vs O 

o 

o 

CO 

CO 

p 

o 

0 

3 

X 3 

4-1 

a) 

p X 

3 (=> 
S 


a) 

X 


4-1  C 
O *H 

0!  (3 

O X 
3 P 
3 X 
X i — I 
X 0) 
3 X 
Pi  XI 
M O 


a) 

co 


00 

x 

(U 

'w' 

e 

«— 1 

o 

00 

00 

co 

CO 

m 

o 

00 

co 

r^- 

CT> 

=0 

CO 

o 

o 

\D 

o 

co 

oo 

*H 

o 

00 

<» 

CM 

CM 

CO 

MT 

X 

O'* 

© 

cn 

C/~> 

'—1 

<r> 

o 

X 

« 

<r 

sz; 

O 

1 — H 

sO 

00 

O 

*— H 

IS 

i— H 

co 

o 

00 

r— H 

vO 

o 

o 

0 

© 

© 

® 

\ 

© 

e 

© 

© 

• 

• 

CM 

c— 1 

o 

■— H 

o 

O 

X) 

CM 

o 

<r 

o 

O 

00 

04 

p-H 

X 

i — i 

m 

0) 

o 

• 

CO 

N'—/ 

© 

CM 

X 

Pi 

CO 

CO 

o 

X 

o 

0 

o 

• 

x 

Pi 

04 

04 

IS 

eg 

O 

S 

O 

i— H 

CM 

3 o 

-PI  XI 

i — l 

CO 

X 0-1 

X o 

• 

0)  Pi 

CO 

4-1  X 

i— 1 4-J 

00 

O 0) 

O PI 

Fn 

o o 

3 

CP  o 

CM 

< 

I — 1 

o 

p 

0 

1 1 

O 

p 

o 

p 

o 

O 

o 

P 

o 

p 

X 

0 

X 

p 

X 

0 

a 

P 

X 

3 

3 

X 

X 

3 

3 

CM 

<d 

3 

o 

H 

0 

3 

o 

H 

pH 

i — 1 

o 

u 

>•> 

o 

o 

► 

o 

o 

X 

X 

X 

X 

X 

X 

u 

X 

X 

X 

X 

X 

<D 

oc 

•H 

X 

X 

X 

X 

X 

3 

X 

X 

X 

X 

X 

3 

1 — 1 

o 

X 

X 

0 

s 

3 

0 

e 

> 

.. 

X 

0 

0 

3 

0 

0 

> 

rO 

I — 1 

u 

3 

•H 

X 

X 

X 

X 

P 

0 

3 

X 

X 

X 

X 

X 

P 

ctf 

o 

pi 

1 — 1 

X 

X 

o 

X 

X 

0) 

3 

i — 1 

X 

X 

3 

X 

X 

3 

H 

X 

o 

o 

X 

CO 

X 

o 

X 

3 

a 

p 

o 

p 

p 

3 

p 

p 

X 

co 

o 

p 

P 

3 

p 

p 

X 

Pi 

cd 

Pm 

3 

CL) 

X 

3 

3 

o 

>> 

X 

3 

3 

s 

3 

3 

O 

O 

\ 

S-/ 

5 

Pu 

s-— ' 

3 

X 

co 

"■ — ■ 

3 

X 

3 

X 

s 

P 

o 

pp 

o 

X 

X 

o 

X 

O 

X 

X 

cd 

X 

X 

X 

X 

X 

X 

co 

a 

X 

X 

X 

X 

X 

X 

3 

i — i 

co 

co 

p 

X 

3 

3 

P 

• « 

o 

XI 

*H 

X 

X 

X 

T3 

*H 

•H 

X 

>■ 

OJ  X 

T\ 

X 

X 

X 

3 

X 

X 

X 

X 

> 2 

3 

X 

o 

a 

X 0 

CO 

3 

3 

o 

o 

co 

3 

3 

o 

3 

<|  o 

0) 

> 

> 

X 

X 

3 

> 

> 

X 

p 

s 

3 

X 

X 

o 

3 

X 

X 

b£ 

..  a) 

X 

X 

X 

CO 

X 

• — 1 

X 

X 

3 

O 

OO  X 

cd 

cd 

3 

X 

3 

3 

3 

3 

X 

Pc 

pi  < 

> 

1 — 1 

5 1 

3 

0 

> 

i — ! 

i — ! 

3 

O 

3 

3 

3 

3 

3 

3 

3 

3 

H 

X 

X 

X 

X 

3 

X 

X 

X 

X 

3 

<r> 


J3 

3 


co 

13 


92 


(continued ) 

Pooled  Matched  Low  High 

Topography:  Morphology  Control  Control  Dose  Dose 
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APPENDIX  G 


ANALYSIS  OF  FORMULATED  DIETS  FOR 
CONCENTRATIONS  OF  PHOTODIELDRIN 


95 


APPENDIX  G 


Analysis  of  Formulated  Diets  for 
Concentrations  of  Photodieldrin 

A 10-g  sample  of  the  diet  mixture  was  shaken  with  125  ml  benzene 
for  16  hours,  then  filtered  through  Celite  with  benzene  washes. 
The  combined  extracts  were  reduced  in  volume  and  analyzed  for 
photodieldrin  by  gas-liquid  chromatography  (electron  capture 
detector,  10%  DC-200  on  Gas  Chrom  Q column).  Recoveries  were 
checked  with  spiked  samples,  and  external  standards  were  used  for 
calibrations. 


Theoretical 
Concentrations 
in  Diet  (ppm) 

No.  of 
Samples 

Sample 
Analytical 
Mean  (ppm) 

Coefficient  of 
Variation  (%) 

Range  (ppm) 

0.32 

10 

0.32(1) 

5.8% 

0.29-0.35 

0.64 

10 

0.63(8) 

3.7% 

0.61-0.68 

2.50 

9 

2.51 

4.2% 

2.36-2.70 

5.00 

23 

5.08 

3.2% 

4.80-5.50 

10.00 

22 

9.98 

4.6% 

9.20-10.90 
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